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“Check your air, Sir?” 





Air compressor and tank are at right. Long cy!- 
inders on rack dry air before it enters cables 











He's checking the air pressure in a branch cable, one of 
scores serving a town. The readings along the cable are 
plotted as a graph to find low-pressure points which indi- 
cate a break in the protecting sheath 





l'o keep voices traveling strongly through telephone cables, you have 
to keep water out. This calls for speed in locating and repairing cable 
sheath leaks—a hard job where cable networks fork and branch to 


serve every neighborhood and street 


At Bell Telephone Laboratories, a team of mechanical and 
electrical engineers devised a way to fill a complex cable systeny with 
dry air under continuous pressure. Pressure readings at selected 
points detect cracks or holes, however small. Repairman can reach NOR ee ee 
networks which leave a telephone office 


the spot before service is impaired pene egerensgeaptinctic tea Paspocc 


pounds in outermost sections—st 


It’s another example of how Bell Laboratories works out ways to : . 
eep dampness o: 








keep vour telephone service reliable—and to keep down the cost to you 





7 


“. BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers for creative men in mechanical engineering 
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STOP 


THE BIGGEST THIEF. 


IN AMERICA 





OAKITE GIVES YOU 
THREE WAYS 
TO FIGHT RUST 





Day and night—wherever your steel is stored or handled—RUST, the 
biggest thief in America, is robbing you of production, robbing you 


of profit. 


Oakite can help you defeat rust three ways: 


1. By removing rust from raw steel—often eliminating a 
pickling operation by removing oil and rust at the same time. 


2. By preventing rust during processing — protecting your 
steel during stamping, milling, machining or grinding—through 
finishing and assembling—all the way to shipping. 

3. By preventing under-coat rusting of painted products— 
combining cleaning, paint-conditioning and rust prevention into 


one operation. 


One department 
saves $1,000 a month 


An enterprising foremon for o — yer 
focturer of precision steel parts “ 
res th record of the results of a spec! 
pert nee compaign in his department. 7 
wy! on determining the soving of time for 
a : ent on re-processing rusted ports, 
ge Oakite Technical Service — 
perdi ti who hod helped in Se a " 
arn aga . aie the 
eae padi onagenses the competent 


ti-rust = 
an of thot foreman—aond is extending 


tion 
psig to other ie 
One of their chief weapons se — 
t—during grinding, polishing, w a 
aie ond other operations—'s 
ial Protective Oil 7 
we ene illustrated booklet oo 
to prevent rust with Ookite — ~w on 
tive Oil” is included in the 


Anti-Rust Kit offered in the coupon. 


ee. 
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FRE For the Oakite Anti-Rust Kit that tells 
about these three ways to stop RUST 


in your plant, just drop us a note or mail the 
coupon. 


200 INOUSTRiag Cue 
Semel mo y) eee oe qu 


AKITE 


a 
“Veins “ 


vt 
meTHODS * sunt 


OAKITE PRODUCTS, INC. 
18 Rector St., New York 6, N. Y. 


Please send me the FREE Oakite Anti-Rust Kit. 
I am particularly interested in: 

(C1 Removing rust from raw stock. 

0) Preventing rust during processing. 


(2 Preventing under-coat rusting of painted products. 


. heme 
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Guide words 


for today— 


“Perfect freedom is as necessary to the 
health and vi gor of commerce as it is 
to the health and vi gor of citizenship.” 


— PATRICK HENRY 


Patrick Henry had a precise understanding reliance when they lean too heavily on govern- 
of freedom’s meaning. “Perfect” freedom, ment. And business concerns lose their vitality 
whether for commerce or individuals, was not when bureaucratic regulations restrict their 
a license to harm others, or to disregard laws. ability to plan imaginatively . . . and to execute 
It did include, however, the right to make those plans courageously. 
decisions, to manage, to control one’s affairs “Perfect freedom” in its true sense is more 
without undue government interference. important today than ever . . . as the entire 
free world looks to America for leadership and 


The health and vigor of America’s citizen- : 
example in the fight against tyranny. 


ship and commerce are what made this nation 
great. But individuals are robbed of their self- 





: e The Gray Manufacturing Company, Hartford L Sannectiet 
oe Makers of Audograph and PhonAudograph Electronic Soundwriters 


AND GRAY RESEARCH AND DEVELOPMENT CO., INC., SPECIALISTS IN VIDEO, AUDIO, SUB-AUDIO ELECTRONIC MECHANISMS 
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SHEFFIELD 
THREAD GAGES 
NEW PRICES 
STOCK DELIVERIES 


The magnitude of current defense procurement 
pyramided on unprecedented civilian needs has 
made it practicable for Sheffield to more than 
triple its manufacturing facilities for standard 
thread gages . . . and to put them on a mass 
production basis. 

Mass production methods have reduced manu- 
facturing costs as they normally do. Mass produc- 
tion coordination has made it possible to build up 
complete stocks of standard gages and maintain 
these stocks at full quota. 

Sheffield’s policy is to pass its manufacturing 
savings on to you in reduced gage prices. Thus you 
can now have Sheffield quality at a low price and 
without waiting. 

See your local representative or write us. Your 
quotation will go forward as soon as we know your 


requirements. Get them in the mail today. 


ne SOM TEM 


CORPORATION 
DAYTON 1, OHIO, U.S.A. 


GAGES e MEASURING INSTRUMENTS ¢ MACHINE TOOLS 
CONTRACT SERVICES @ THREADING TOOLS 





March-April, 1953 





New Indoor Proving Ground 
Helps TDA Build 
The Truck Axles of Tomorrow! 


Shown at right is the automatic cycling control which + 
repeatedly subjects the test axle to the same stresses 

it would receive when negotiating the grade and 
coasting conditions found in service. 


@ A complete indoor proving ground! That's what this new research 
laboratory at Timken-Detroit actually is! It enables TDA engineers 
to test heavy-duty truck axles while simulating the same conditions 
encountered in the toughest on- or off-highway operation. 


Incorporating the largest, most modern dynamometer equipment for 

testing driving axles, this new laboratory can reproduce truck axle 

torques and speeds, with the ability to repeat these tests accurately time , — 
after time by means of an electronic automatic cycling control. Shock mn ecepted } ‘ Standacd / Z 
loading tests can also be run which, up to now, have been impractical a e a 
to reproduce under driving load. 


Every time you build or buy a truck with TDA Axles, you reap the AXLES 


benefit of Timken-Detroit’s long experience and modern facilities. 
When you see the name TDA on an axle you £now it's the best- 


engineered truck axle built! THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 
PLANTS AT: Detroit and Jackson, Mich. * Oshkosh, Wis. * Utica, N.Y. * Ashtabula, 


Kenton and Newark, Ohio ° New Castle, Pa. 


710 ORDNANCE 








¢T Z! CHRYSLER AIR RAID SIRENS 


fo alert the entire 
200 square miles of 
New Orleans! 


New Orleans, Louisiana . . . one of the country’s most 
important seaports, with a population of nearly 600,000 
and an area of 200 square miles . . . can be alerted to 
impending danger in seconds. A remote-controlled sys- 
tem of just twenty-one Chrysler Air Raid Sirens could 
do the basic job. Compare this number with the neces- 
sary quantity of any other warning device and you will 
learn the importance of selecting Chrysler . . . the siren 
sounding the “loudest warning ever heard.” 
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A primary reason for the tremendous coverage of each 
Chrysler Siren is its 180 horsepower Chrysler V-8 
Industrial Engine. This mighty power plant develops 
a terrific 400 mile per hour blast, sufficient to send 173 
decibels of sound four miles in every direction from 
the rotating siren. 

Smaller communities, too, will find the Chrysler Siren 
ideal for their protection . . . because, thanks to its own 
individual power plant, the Chrysler Siren can also be 
operated manually, independent of any system, from 
a fixed location or from a moving truck or boat. 
Chrysler Siren Engineers stand ready to assist any 
community in planning its protection. Learn why no 
other warning device compares for power, for mobility 
and — because of its tremendous coverage—for economy, 
write: Dept. 23, Siren Layout Service, Industrial Engine Division, 
Chrysler Corporation, Trenton, Michigan. 


CHRYSLER 


AIR RAID SIREN 


Defense is a vital need, shared by all. 
Join and assist the Civil Defense 
group in your area. 








made from SILECTRON strip 


(grain-oriented silicon steel) 


The use of “E”’ cores, wound from grain-oriented silicon steel, results in 
weight and size reduction as well as higher efficiency and possible cost 
savings. ‘‘E” cores can be supplied in a variety of window sizes and core 


ao 4 areas from 1, 2, 4 or 12-mil Silectron strip, for high or low frequency 
> as 8 2 a 3-phase applications. @ All Arnold cores are made by precision methods, 
— | and carefully tested under closely controlled conditions to assure highest 

= yg quality and reliability. We'l/ welcome your inquiries. 
C-Cores to meet any requirement , 


For your single-phase applications, 
Arnold “C”-Cores are available in 


any shape and quantity, and in any 
wet ep epg THE ARNOLD ENGINEERING ((OMPANY 


from Silectron strip in a wide 


sange of ubrethin and heavier SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
gauges. (Sizes up to 10 Ibs. in AML 

12-mil strip; to any weight in a 
thinner gauges.) > General Office & Plant: Marengo, Illinois 
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HEATING SYSTEMS 
combine all these benefits in one heater! 








Temperature vs. Time 
of Diesel Engine Components 
emcee 2) tan Beonng front ——— fuel Intake line overage 
mawee £5 Mein Beoring (rear ——— _ (oolent System 
ome i sump overage om-+— Air in intake Jocket 
200 


TEMPERATURE, 





TIME IN MINUTES 











FIGURES THAT PROVE 
SOUTH WIND’S SUPERIORITY 


Lab Tested . . . Field Tested... 
Best by Every Test! 


South Wind's entirely new principle of scien- 
tific pre-heating has been developed, tested 
and proved in the field, as well as in the 
Stewart-Warner Laboratory Cold Room. 
Here is a typical temperature record of 
critical engine components during pre-heat- 
ing (only minimum capacity 70,000 BTU/hr. 
pre-heater kit used). This heat provided ade- 
quate temperature rise for easy starting — 
with less than 5 seconds’ cranking. 
Data is based on a 6-cylinder, 
2cycle, 225 HP Diesel engine 
weighing 3,000 pounds. 


PERSONNEL HEATING 
ENGINE AND 

EQUIPMENT PRE-HEATING 
WINDSHIELD DEFROSTING 
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Engine Pre-Heating 
Answers needs of all types of engines, all pre-heating 
requirements. Floods engine components, battery, 
crankcase, carburetor with warm, heated air. Makes 
starting easier, faster—even at 65° below! 

Personnel Heating 
Warm air — independent of engine heat, independent of 
engine operation—circulates swiftly, evenly, to keep 
personnel comfortable at all times. 

Windshield Defrosting 
Keeps windshield reliably “frost-free.” Assures clear 
vision, safer driving. 


Compact, powerful, dependable 
Stewart-Warner “South Wind” pre-heating 
systems are first choice of engineers and 
maintenance men for these reasons: 


1. Provides quick starting required by Military Services — even 
at 65° below. 


2. One heater provides engine starting, cab heating and de- 
frosting. 


3. Provides only clean, dry hot air to engine. 
4. Permits use of optimum viscosity lubricants. 
5. Normal lubrication at all times. 
6. Lowers engine maintenance cost—prolongs engine life. 
7. Reduces battery drain by reducing starting torque. 
&. Reduces cost of starting aids. 
9. Eliminates shock loads imposed by brute 
force starting methods. 


10. Inhibits sludge formation and freeze-up of 
engine accessories, 


Model 1030—50,000 BTU/hr. output. 


There’s a South Wind Heater for 
every Pre-Heating need 


De You Heve A Heating Problem? Write today for the experi. 
enced counsel of South Wind field engineers about any problem 
in external or internal pre-heating. The wide range of South 
Wind Heaters includes 20,000 — 30.000 — 50,000 — 100,000 — 200,000 
and 600,000 BTU/hr. capacities. Write South Wind Division, 
Stewart-Warner Corporation, Indianapolis 7, Indiana. 





Three big reasons 


to standardize on Caterpillar 


First, every Caterpillar Diesel Engine, Electric 
Set, track-type and wheel Tractor, Motor Grader and 
Earthmover is a product of the finest research and 
engineering experience in the industry. This experi- 
ence guarantees dependable, rough-and-ready perform- 
ance on any kind of military assignment. It always 


makes sense to standardize on the best. 


SECOND, your parts problem can be cut ‘way down 
when you operate all-Caterpillar equipment. The 
powerful Cat Diesel Engines, for example, that power 
work boats, locomotives, compressors, draglines, trac- 
tors, motor graders and earthmovers have many parts 
that are interchangeable. And they all operate on one 


type of fuel—low-cost, non-premium fuel. 
THIRD, your operators can do a more efficient job 
working with a single manufacturer's equipment. One 


operator, familiar with Caterpillar Diesel Engines, can 


AT LAMBERT FIELD in St. Louis, a Caterpillar W20 Wagon, 
pulled by a Diesel DW20 Tractor, is loaded by a Lorain 
dragline powered by a Cat Diesel D13000 Engine. The 
wagon can handle 24 cu. yd. heaped. The 225-HP Cat 


Diesel Engine in the tractor and the 150-HP model in the 


dragline both operate at top efficiency on low-cost No. 2 


furnace oil without danger of fouling 


run and maintain many different kinds of machines. 

Military equipment has a tough job ahead of it. 
It must be reliable equipment, simple to operate and 
maintain. By standardizing on Caterpillar, you're 
sure your equipment gives back an honest return for 
the investment it represents. 


CATERPILLAR TRACTOR CO., reoria, 1LuiNots 


CATERPILLAR 
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EE! Ble 
eree™ 
corr REMARKS What's your tubing problem? 


Are competitors gaining an edge while you 
iron out design or fabrication kinks? Are 
unexpected tubing failures eating into 
profits? Skilled Bundy engineers can help 
solve that design or fabrication problem; save 
time, materials, money. And dependable 
Bundyweld Tubing will help eliminate those 
annoying, sometimes costly, failures. 


today for catalog or for help on 
7 your tubing idea or problem. 
writé BUNDY TUBING CO., DETROIT 14, MICH. 


Lightweight 
High thermal ductivi Machi easily 


eS High bursting point Takes plastic coating 

High endurance limit Scale-tree 

U n Extra-strong Bright and clean 

Shock-resistant No inside bead 

Ductile Uniform 1.D., O.D. 
R DOUBLE-WALLED FROM A SINGLE STRIP 


WHY BUNDYWELD [SS BETTER TUBING 











NOTE the exclusive 
patented Bundyweld 
beveled edges, which 
afford a smoother joint, 
cima absence of bead and 
Bundyweld starts as continuously rolled passed through a fur Bundyweld, double My ~ less chonce for ony 
a single strip of twice around later nace. Copper coct walled and brozed To %&* OD haan 
copper-coated steel. ally into a tube of ing fuses with steel through 360° of wall eakoge. 
Then it’s... uniformthickness,and Result .. . contact 
Bundy Tubing Distrib and Rep ives: Cambridge 42, Mass.: Austin-Hastings Co., inc, 226 Binney St . Chattancoge 2, Tenn.: Peirson-Decokins C 
Chattanooge Bank Bidg. © Chicago 32, til: Lapham-Hickey Co. 3333 W. 47th Place © Elizabeth, New Jersey: A.B. Murray Co. Inc. Post Office Box 476 ° Phdodeiphie 5, — 
Rutan & Co. 1717 Sansom St . San Francisco 10, Calif: Pacific Metals Co. Ltd. 3100 19th St . Seattle 4, Wash. Eagle Metals Co, 4755 First Awe. South 
Toronte 5, Ontario, Canada: Alloy Metal Sales, itd. 181 Fleet St, E. © Bundyweld nickel and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities. 
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Have you a fastening or clamping problem? 
IF YOU HAVE, CHANCES ARE BASSICK HAS A DEVICE TO SOLVE IT 





Catches and fasteners, for everything from 
jeep hoods to tool boxes, kits, and containers, are 
available from Bassick . . . either “standard”, like 
the four shown, or adaptations to meet your 
special needs by Bassick development engineers 
working with you. 

For many years, Bassick has been a leading 
supplier of specialty hardware to the automotive 
and other top industries . . . in addition to being 
the world’s largest manufacturer of casters. 


Combination Latch-Hinge (z1a-1020, z1a-1009) 


A truly versatile fastener! Clamps on one side in 
locked position are acting as hinges, while the clamps 
on the other side are open, permitting entrance to the 
box, which can be opened from either side. Lid easily 


removed by unlocking all four fasteners. 
Back View 


Power-Pack”’ (z1a-1104) Flush Type 


This behind-the-catch view Clamp Assembly 
shows why this clamp won't 
loosen even under the rough- 
est handling or vibration. 
There are 100 lbs. of tension 
compressed in these springs, 
but it is not a ‘knuckle 
breaker’! Ideal for operation 
in sub-zero temperatures. 


(ZLA-1098) 


These clamps are fully 
recessed to allow close 
stacking of the crates, 
boxes, etc., on which 
they’re installed. Arm is 
spring-loaded to work 
easily and grip the latch 
firmly. Hole for inserting 
padlock or shipping seal. 


Heavy-Du 
youty Write for Specialty 


Hood Fastener Hardware Catalog, show- 
ing our extensive line, or 
anaes oho your problem rs 
“Catching” vehicle ‘ ee ee 
. . PANY, Bridgeport 2, 
hoods is but one of the ; Conn. In Canada: Belle- 
many uses for this ville, Ont. 
type of fastener. It 
always provides a de- 
pendable and econom- 
ical “hold”, yet allows 
easy access to encased 
units. Bassick makes A DIVISION OF 
many sizes and styles. 


MAKING MORE KINDS OF CASTERS... MAKING CASTERS DO MORE 
ORDNANCE 





when you buy presses... 
take a close look at 
CONSTRUCTION 


Ou TUBE 


ALUMINUM 
BRONZE 
BUSHING 


WRIST PIN i WRIST PIN SUPPORT 


ADJUSTING SCREW 


The Danly slide adjustment mechanism is typical of Danly 
precision construction. This cutaway view shows how the 
wrist pin is center supported to eliminate bending and how 
the entire upper assembly is retained within full length 
vertical guides, permitting closer, longer wearing machine 
fits at the wrist pin joint. 


MECHANICAL PRESSES 50 TO 3000 TONS 
HYDRAULIC METALWORKING EQUIPMENT 


View of Danly 600 ton Single 
Action Straight Side Press. Note extra-long 
oil lubricated gibs. 


Té eoiti Lead to nu) ay DANLY PRESS! 


B&G é# & 


Single Action Autofeed Underdrive Gap Frame Double Action 
Straight Side Single, Double Straight Side 
Triple Action 


DANLY’S extra-rigid precision construction decreases deflection 
and assures slide alignment and accurate closure. Dies wear longer 
and can be built to closer tolerances . . . stamped parts stay within 
tight quality control limits for longer production runs at higher 
operating speeds . . . quality control is easier and less costly 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 











\ 


This three ton tank was produced 
in 1918. It accommodated two 
men, a driver and a gunner 
sitting side by side. Armament 
consisted of one 0.30 caliber 
machine gun with arc of traverse 
21 degrees, vertical arc, 38 de- 
grees. Power to drive this unit 
was provided by two engines; 
45 H.P. total. A planetary trans- 
mission having two forward 
speeds and one reverse was used. 
Maximum speed was 8 mph, and 
the fuel range was 34 miles. 
Dimensions were: length 13 ft., 
8 in.; width 5 ft., 6 in.; height 
5 ft., 3 in. 





_TO MONSTERS 


Standard Steel Spring Company Has Always Been 
An Integral Part of Tank Production 





Standard Steel Spring Company has served every 
National emergency since the inception of the 
tank in the capacity of key producer and coordi- 
nator for Ordnance Department armor plate 
programs. Today, more than ever before, our 
talents are devoted to the cause of speedy, effi- 
cient re-armament. To this end we have brought 
together a large, integrated group of subcontract- 
ing plants, staffed and equipped to turn out tank 
armor plate in huge volume. We work with our 


customers to design the parts for the most 
economical production, to efficiently tool for 
them, to expedite delivery and to carefully inspect 
sO as to maintain exacting quality standards. 


Our facilities are complete, our schedules flexi- 
ble. Whatever your needs for flat or formed armor 
plate—fully machined and even sub-assembled if 
desired, we at Standard Steel Spring Company 
are ready to serve you. 


Standard Steel Spring Company 


ARMOR PLATE DIVISION * 


PENOBSCOT BLDG. * 


DETROIT, MICH. 














ECLIPSE-PIONEER “KNOW-HOW” PAYS OFF 
ON ORDNANCE VEHICLES 


Based on original development work by Eclipse-Pioneer, a 24-volt electrical Among items now being 
system has been made standard on all vehicles designed for Army Ordnance. produced by Eclipse-Pioneer 
This system pays off in three important ways. First, it saves critical space for Ordnance are DC Generators, 
because it’s much more compact than the old 6- and 12-volt systems of com- Generator Control Boxes, 
parable ratings. Second, it’s more readily serviced since its component parts are Starters, and Starter Relays. 
interchangeable with those on often-available 24-volt aircraft equipment. : 

Third, it’s more versatile since its design is waterproof in accord with Army 
standards for submerged operation. 


And other precision products 
for Ordnance application 


, pas , ’ : : are now in advanced stages 
It was quite natural that Eclipse-Pioneer shouid take the lead in developing wana 9 


and manufacturing this more efficient electrical equipment. It was quite 
natural because Eclipse-Pioneer is unique in possessing the necessary ‘“know- 
how” and production facilities, having acquired them in developing similar 
equipment for the aviation industry. 


of development. 





ECLIPSE-PIONEER DIVISION OF Set 
yon 
TETERBORO, N. J. accent Vii:hs 


AVIATION CORPORATION 
Export Soles: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
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perfect 
balance 
for prop blades.. 


with close-tolerance 


ROCKRITE 


TUBING 


In a Hamilton Standard hollow-steel aircraft propeller- 
blade, the core or spar provides most of the structural 
strength. It must also be dimensionally accurate to 
prevent vibration so that blades stay in balance during F 

; ross-section of a Homilton 
fight. : — : - Standard hollow-steel 
To achieve this vital accuracy, manufacture is started propelier-blade showing 
with seamless-tube high-alloy forgings, turned, bored 7 the core, the shell and 
and ground. These forgings are then compression- ‘ P 4 Pg a enya mg 
formed by the Rockrite process. This preserves their F 
accuracy and results in a longer core-tube of tapered A 
outside diameter and with a tapered wall. ‘ 
If tubing accuracy is important in your ordnance ITE® 
production, investigate the advantages of Rockrite . . . ROCKRITE 
the tubing that is sized by a distinctively different 
process. Write for Bulletin R2. TUBING 





T®- (38 


TUBE REDUCING CORPORATION: WALLINGTON, NEW JERSEY 
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Specialized personnel... 
facilities created especially for the purpose. .. 
PUater-VaMmU late (tle) |(er-\ cae MM os-Vol SelaelUlave Mel mt > ¢elte( selene 
research, design and production of military pyrotechnics... 
es these are among the reasons we have become 
| eal a leading prime contractor to the Armed Forces on 


| 4 FLARE AND SIGNAL MUNITIONS 


PHOTOFLASH MUNITIONS 
DETONATOR -AND BURSTER COMPONENTS 


FOR pesadie: 
SHELL AND FULE LOADING 


x* *« 


So 


wt ail si ive ise tart “a R 
SIGNAL (DISTRESS DAY AND NIGHT 
AN-MARK 13 MOD 0 


The ‘Stan icy vets Sis 
5. Armed Fone 


OFA PRaDUCTS nt 


i ee | ; 
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Wf 
For any shaft that turns... 
welded tubular design gives 
the most strength at the least weight { 


STEEL DIVISION 


SHARON STEEL < 
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ORPORATION 


@ Pound for pound, a tubular section will carry more torsional load 
than any other shape. This, plus ease of fabrication, accounts for the 
universal use of electric-welded steel tubing for automotive drive 
shafts, torque tubes, etc. 

Investigate the economy and physical advantages of Brainard 
welded steel tubing for your products. Write Brainard Steel Division, 
Dept. EE-3, Griswold Street, Warren, Ohio. An integrated producer; 


offices throughout the U. S. 


WELDED STEEL TUBING 





Gear your food preparation and dish 
handling with Hobart machines as 
you gear industrial output to pro- 
duction machines, and you get the 
same inevitable result —better qual- 
ity, in less time, at lower cost. But 
in nutritious meals. 

Every food, kitchen and dishwash- 


ing machine pictured here is a repre- 


THE HOBART MANUFACTURING COMPANY, Troy, Ohio 


Attention: DEPT. ADV. 


Please send me full information on the complete Hobart 


line of Food Machines 
Kitchen Machines 
Dishwashing Machines 


lease have local representative call on me. 
NAME 
BUSINESS 
STREET ADDRESS 


lO ——— a a 


Mass Production... by Hobart 


sentative Hobart product —and only 
Hobart builds so many, each in a 
wide range of sizes and capacities, 
to standards acknowledged as un- 
surpassed in the industry for over 
half a century. 


Are you planning a new group 
feeding operation? Want better 
performance in existing ones? Want 
to consolidate planning, purchasing 
and service for one machine or an 
entire installation? Check on Hobart 
with the Hobart representation in 
your city. Or write ... The Hobart 
Manufacturing Co., Troy, Ohio. 


Ld 


‘> =, 


Trademark of Quality & for over 50 years 


Hobart 


Food Machines 


The World's Largest Manufacturer of Food 


and Kitchen Machines 








Remington Rand Methods News 





A 20% increase in 
productivity with 
visual scheduling 


An aluminum fabricating plant wanted 
to apply the Gantt principle of charting 
work done against work planned. After 
a study, they chose Sched-l -Graph 
boards as the most rational and simple 
device for charting daily progress of 
each item, part and sub-assembly on 
defense and civilian orders. 

Their experience shows many defi- 
nite advantages flowing out of this visi 
ble method for production scheduling. 
The big, bold charts make it easy for 
everybody to grasp all significant facts 
on machine loading, scheduled future 
loading, each variation from schedule, 
and the movement of each work order 
by operation 

Also, the Personnel Department can 
now see clearly how many employees 
will be needed — and when — in each 
productive department The Sales De 
partment can advise a customer well 
ahead of time if a schedule will not be 
met exactly. The Production Engineer 
can determine hours each machine has 
been used as well as scheduled future 
use — for efficient planning of his pre 
ventive maintenance work and replace 
ment of equipment. 

The most important advantage, of 
course, 1S that ot msuring a continuous 
production flow through quick spotting 
of anv bottlenecks which may cause 


serious delays. Production officials of 


the plant conservatively estimate that a 
20 per cent increase in productivity is 
effected by this Sched-U-Graph visible 
method. For more details, see our 


scheduling manual KD-341. 





CAN YOUR PURCHASING 
DEPARTMENT DO MORE 
TO HELP PRODUCTION? 


There’s a new way to increase th 
effectiveness of pure hasing records 
It's a simple checklist to help the 
buyer get complete information 
without burdensome detail. Check 
ing it over just once with care may 
point the way to more efficient pro 
curement of materials and equip 
ment for your production needs 
This checklist is just one of the 
valuable features in a new 20-page 
manual of purchasing procedures to 
save time and money. It’s full of 
practical ideas which will be easy 
to apply in your purchasing office 
You'll find here plenty of cass 
histories showing how other firms 
help buyers make sound decisions 
faster, get orders placed and de 
livered soonert slash purchasing 
paperwork, give clerks more respon 
sibility, reduce the number of items 
to be purchas d, et 
Also, you'll see th 


and methods used in many firms 


actual forms 


for every phase of paperwork from 
receipt of the r juisition to closing 
of the order fil 
of this new purchasing 


manual X-1202. 


Ask for your copy 


procedure s 








— 





The case of the unpopular punch press 


When a well-known manufacturer of 
engine parts switched to Remington 
Rand punched-card costing, the new 
detailed reports revealed surprising 
doings in the shop. 

For instance, one report indicated a 
certain type of punch press was the 
most efficient on a partic ular operation. 
But another report showed the press 
was not often used on this operation. 
Investigation revealed that workers 
preferred a different type of press 
which was easier to operate. Manage 
ment now had all the facts needed for 
effective action 

What’s more, this new system put 
the finger on profit leaks much faster. 
Instead of waiting 30 days to get 
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sketchy facts, management now gets 
complete cost reports 5 days after 
completion of a job. 

Naturally, costing is just part of the 
punched-card accounting operation 
which helps the firm produce better 
products at lower cost with better 
service to customers. 

Let us show you how it also simpli 
fies control of parts inventory, sched 
uling production for warehouse stocks, 
and writing payrolls. Ask for case his 
tory folder SN-752. 

If you'd be interested in punched- 
card services to give you the same in- 
formative records without the need of 
setting up your own punched-card de 
partment, ask for our folder BSD-6. 


A pressure problem 
for engineers, and 
how it was solved 


The teletypes pounded urgently. Air 
Force officials wanted to know by 6:00 
P.M. if a new alloy could be substituted 
in building the giant C-124 Globe 
master transport 

The engineering chief of this divi 
sion scanned the teletype, hurriedly 
made notes cn its contents, dispatched 
the original to the typing pool. Minutes 
later, 20 neat copies of the message 
were placed on the desks of sub-chiefs 
concerned. This plant gets fast action 
from its Electri-conomy typing pool 
Their all-electric typewriters, equipped 
with a special type face for legibility 
can produce up to 20 neat copies from 
a single typing 

Electri-conomy helps relieve pres 
sures on Engineering in many other 
ways, too. On big jobs such as bills of 
materials, parts ¢ atalogs and price lists 
many typists can work simultaneously 
vet with uniform “touch” for uniform 
readability from page to page. This is 


especially important when material 
must be reproduced by stencil, offset 
or photographic means 

Regular work such as engineering 
changes, orders and reports is also 
turned out faster because this electric 
typing method requires less effort, r« 
duces fatigue. Electri-conomy also 
reduces turnover in the typing pool 
For details, see our engineering cas« 


history RE-8548A and folder RE-8356. 


| Management Controls Reference Library 
| Room 1766, 315 Fourth Ave., New York 10 


| Please circle the literature you desir 
KD-341 SN-752 BSD 
X-1202 RE-8356 RE-8548A 
Name 


Tithe 


operators of the 
Louisiana Ordnance Plant 


me — CU — — Kl 





TO KEEP GUNS STABILIZED 
over rough terrain 


keep the gun 


aimed 





Over open area a tank pitches and heaves like a rocking 
.. hills 


. the guns keep pointing at the target while the tank is 


chair... but regardless of the bumps . ditches 


moving. Ford Instrument Company played a vital role in 


designing and manufacturing a stabilizer unit for the tank’s 


(@ 


gun fire control system 


You can see why a job with Ford Instrument Company 
offers a challenge to young engineers. If you qualify, 
there may be a spot for you in automatic control 


development ot Ford. Write for illustrated brochure. 
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This is typical of the problems that Ford has solved since 
1915. For from the vast engineering and produc tion facilities 
of the Ford Instrument Company, come the mechanical, 
hydraulic electro-mechanical, magnetic and electronic instru- 
ments that bring us our “tomorrow” today. Control problems 


of both Industry and the Military are Ford specialties. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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Mt 
TRANSPORTATION GASOLINE ENGINES Cut Haulin Costs 
Model Cyl. Bore Stroke Displ. Bare Engine H.P. 








N4062 2% 62 26 @ 3400 RPM * oo 
Y4069 2% * 69 28 @ 3400 RPM a 

Sich 2 BSs!| with Specolized 
F4124 ! 124 47 @ 3200 RPM eee 

F4140 
F4162 
F6186 
F6209 
F6226 
M6271 
M6290 
M6330 
K6271 
K6290 
K6330 
B6371 
B6427 
76371 
T6427 
U6501 
R6513 
R6572 
R6602 


3 4, 

Me «COMM 140 52 @ 3200 RPM 
3% 4% 162 58 @ 3200 RPM 

3 4% 186 77 @ 3500 RPM ED SEAL Pp WEP 
Me «64MM 209 90 @ 3500 RPM 
3% 4s 226 99 @ 3500 RPM 


3% 4% 271 97@ 3000RPM = . : 
3% 4% 290 108@ 3000 RPM No matter what your hauling job, it’s wise to choose 


4 4% — 330 125 @ 3000 RPM a vehicle with a Red Seal under the hood. In that 

— 2 > ae way, you get the benefit of truly specialized power, 
4% 330 145@ 3200 RPM for there’s a Red Seal engineered to the needs of 
4% 371 124@ 3000RPM every transport job. Continental builds 25 different 
% @G We wenn gasoline models, from 26 to 277 h.p.—plus three 
4% 371 144.@ 3000 RPM . - : ; 
4% 427 166.@ 3000 RPM Cushioned Power Diesels with bare engine horse- 
5% 501 178 @ 2600 RPM power ratings of 116, 156 and 218—all for trans- 
5% 513 180 @ 2800 RPM portation use. For lowest ton-mile costs throughout 
: ; ~~ 7 - —~ ao the life of the vehicle, choose a make with Continental 

56749 5% 749  250@ 2800 RPM Red Seal. Save, too, by replacing old engines in 


$6820 5¥% 820 = 277 @ 2800 RPM present equipment with the right Red Seal from the 
TRANSPORTATION DIESEL ENGINES accompanying list. 


Model Cyl. Bore Stroke Displ. Bare Engine H.P. 
106427 6 4% 4% 427 116 @ 2400 RPM a 


RD6572 6 4% 5% 572 156 @ 2200 RPM 
soperr 6 om soar | 1 PARTS AND SERVICE EVERYWHERE 
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Continental Motors [orporation 
MUSKEGON, MICHIGAN 
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FRUEHAUF 
(pnporatey wnith Doug 


ON ANTI-AIRCRAFT 
FIRE-CONTROL TRAILERS! 


MAGNESIUM TRAILERS designed to house and 
transport a new and more effective fire-control 
system for automatically aiming anti-aircraft ar- 
tillery are being built now by Fruehauf Trailer 
Company. Unusually lightweight, Fruehauf’s fire- 
control Trailers can be transported readily by 
plane. 





The new fire-control system is an outgrowth of 
the famous World War II electrical gun director 
and its associated radar systems which proved ef- 
fective against Nazi planes and “buzz bombs.” 
Today’s system operates on the same principle as 
its predecessor, but many improvements have 
been incorporated. 

These new military units constitute an excel- 
lent example of Fruehauf’s co-operation with 
prime-contractors in producing defense units. 
Fruehauf’s extensive and versatile production fa- 
cilities, including seven large manufacturing 
plants, and Fruehauf’s complete engineering 
services, are available for defense sub-contract 
jobs of all kinds, at all times. 


World's Largest Builders of Truck-Trailers 


FRUEHAUF TRAILER COMPANY 


DETROIT 32, MICHIGAN 


um 


“ENGINEERED TRANSPORTATION” 


TRUCK-TRAILERS FOR EVERY CIVILIAN 
AND DEFENSE HAULING NEED! 





SPECIALISTS IN METAL STAMPINGS 


FOR OVER 70 YEARS 


Radio Care US. Signol Corps [jreater Production facilities 


...for your requirements of deep-drawn 
and stamped metal parts 


Over 1000 skilled people... 289 deep draw 
and stamping presses ...92 welding machines 
.-.15 acres of production facilities . . . com- 


plete tool and die department. 


STAMPING + DRAWING + FORMING 

TINNING + GALVANIZING + WELDING 

LEAD COATING «+ SPRAY FINISHING 
VITREOUS ENAMELING 


Sefety Guard for Power Tools 


. ond Water Cons 
Cover for kee Cream Freezing Equipment Civisimas Tree Stond SN aan 


GPF GEUDER, PAESCHKE & FREY CO. 


el 


SMe ae 1327 W. ST. PAUL AVENUE * MILWAUKEE 1, WISCONSIN 
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One DEMPSTER-DUMPSTER Serves Scores 
of Containers 77 . . All Designs. . . All Sizes. . 


Handling Materials of Almost Every 
Description at the Lowest Possible Cost! 








One Dempster-Dumpster mounted on one of your trucks serves 
any required number of big detachable Dempster-Dumpster Con- 
tainers spotted at convenient materials accumulation points inside 
and outside your buildings. The capacity of these containers range 
up to four times greater than the average dump truck body. They 
are built in a wide variety of designs best suited to the materials 
handled—be they solid, liquid or dust . . . trash or rubbish . . . 
bulky light or heavy.. The truck-mounted Dempster-Dumpster, 
with only one man, the driver, picks up one pre-loaded container 
after another, hauls it to destination where materials are dumped or 
load set down intact. The Dempster-Dumpster may handle raw 
materials on one haul, liquids on another, trash and rubbish on 
another, etc. It’s like having one truck with 15, 25, 65 or 100 
different bodies. 


This is the Dempster-Dumpster System—the modern method of 
bulk materials handling. It is saving thousands of dollars annually 
for hundreds of plants in every type of industry because it: 
Eliminates 3 to 5 conventional trucks and crews—reducing cost 
of truck equipment and operation accordingly. . . Eliminates stand- 
ing idle time of trucks and crews. . . Eliminates re-handling of ma- 
terials. . . Increases efficiency, sanitation and good housekeeping. 


The Dempster-Dumpster System is, without question, the most 
efficient method of materials handling by truck ever devised! More WHEN A CONTAINER is full, the 


efficient and lower cost materials handling in your plant may be Dempster-Dumpster picks it up, hauls 
. : it to destination and dumps the 


simply a matter of getting the minds of your engineers and ours ciniaiedle te dee ihn Gabe ens Sen 
together. Write us now. The Dempster-Dumpster System is manu- tact. These three simple operations 


factured exclusively by Dempster Brothers, Inc. shown above, are hydraulically con- 
: trolled by driver in truck cab. 


DEMPSTER BROTHERS, 933 Shea Building, Knoxville 17, Tennessee 
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Selected to carry AM M UJ N ITI ON for U.S. Navy 


SY aun =_—-: © * 


a My 


THIS IS BALANCE 


D SUSPENSION. (1) U-shaped, pendulum-type hangers permit shock-absorbing 


lateral motion. (2) Chrysler Design self-contained, constant friction snubbers work with (3) the longest 


travel standard coil springs to absorb vertical shocks and control spring oscillation. 


Chrysler Design RAILROAD FREIGHT TRUCKS 


offer better protection to all goods in rail transit 


Already in wide use by railroads and shippers, now Chrysler 
Design Freight Car Trucks have been specified by the U. S. 
Navy for the delicate job of carrying ammunition and explosives. 

Chrysler Design trucks are constructed on a completely 
new application of the fundamental principles of Balanced 
Suspension. They show reductions of 98‘¢ in vertical shock 
index and 95%% in lateral shock index (AAR formula), as com- 
pared with standard trucks having coil-snubber spring groups. 
Users report they virtually eliminate rail-originated damage to 
lading. Low maintenance costs have been proven in a combined 
total of over 40 million car miles of accelerated freight and 
head-end service. 

These advantages are finding profitable use in such de- 
velopments as the new General American-Evans’ Damage-Free 
Box Car, where Chrysler Design trucks are standard equipment 
.-. as well as in all other types of railroad freight and head-end 
passenger train service. To railroads and shippers, they offer 
the prospect of a new day of faster, more economical rail freight. 


Chrysler Design Railroad Freight Car Trucks are manufactured and sold by 
The Symington-Gould Corporation, Depew, N. Y., under Chrysler license. 
Chrysler Design Friction Snubbers are manufactured and sold under 
Chrysler license by the Houdaille-Hershey Corporation, Detroit 2, Mich. 


One of 880 U.S. Navy ammunition cars 
equipped with Chrysler Design trucks 
and built by Pullman-Standard, Chicago 


This development of Chrysler Design 
Railroad Freight Trucks is a natural 
outgrowth of Chrysler research on the 
fundamentals of vehicle suspension 
Such work is part of Chrysler Corpora 
tion's continuous research into every 
phase of vehicle design. The value of 
this same research is reflected in the 
superior riding cualities of Chrysier- 
built cars and trucks. 


CHRYSLER CORPORATION 


Plymouth ° Dodge . De Soto 
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When 


LINK-BELT 
GIVES YOU 
OTH! 


Superior components—) 
plus engineering ingenuity 









These heavy shells have ridden through 
a paint spray booth and are now drying 
on a Link-Belt Trolley Conveyor 





Travel up, down and around at synchronized speeds 
Straight-line production regardless of physical layout 
Saving of floor space. Release of manpower for pro- 
ductive jobs 

You get all these outstanding production advantages 
with any well-engineered overhead trolley conveyor. 
But you get more—much more—when you specify 
Link-Belt 

Not only does Link-Belt make the most popular, 
the most advanced trolley on the market—you also 
tap industry's greatest source of materials handling 
and power transmission experience 
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This Link-Belt Overhead Trolley Con- 
veyor conveniently delivers 90-mm. shells 
along their finish-turn production line 





you buy TROLLEY CONVEYORS... — 





= 


Effective sealing of wheel and bracket 
keeps out dust and dirt 


Wheels are drop- 
forged and inter- 
nally machinedto 
extremely close 
tolerances 














Raceways are 
induction hard- 
ened. High load 
Capacity is based 
00 entire assem- 
bly — not just 
on bearing 


Trolley can re- 


place other makes 
without disturb- 
ing chain's oper- 
ating positon 


Rugged, one-piece 
bracket and clevis 
are drop-forged and 
heat-treated—fewer 
Parts tO Maintain 












Clevis pins are locked in bracket, 
cannot rotate. Bracket wear is mini- 
mized 




















Shells travel in large quantities over long 
distances upon this Truck-Tow adapta- 
tion of an overhead trolley conveyor 












Put quality manufacture plus engineering ingenuity 
to work for you. Our specialists will work with you 
and your consultants help you set up smooth, 
steady, straight-line production in your plant 


LINK{@}BELT 


OVERHEAD TROLLEY CONVEYORS 


UNK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 
33, Seattle 4, Toronto 8, Springs (South Africa). Offices in prin- 
cipal cities. 12,64 
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How to find Fast Answers 
to metal finishing problems 


Consult the Company that helps with all these finishes: 
... plated... organic... conversion coatings 


Unsrrep crromium offers you unusual cooperation on surface finishing 
problems. Unusual, because this aid is not limited to one type of finish. 
It covers metallic and organic coating systems, both decorative and func- 
tional. The service rendered in the application of Unichrome products 
for ordnance and civilian goods finishing is based on 25 years’ experience 
in the field. 

Such specialized yet extensive knowledge of coating systems and how 
to apply them can help you speed up selection of the right finish on your 
product, improve results or reduce costs. To illustrate: 























ONE PRIMER FOR MANY DIFFERENT REQUIREMENTS 


Test panels and users’ records show that Unichrome Primer AP-10 com- 
bines many properties not usually obtainable in a single priming material. 
For instance: It can be used either as an air-dry or baking type primer. 
It dries fast. Its adhesion equals that of standard primers on steel — sur- 
passes them when applied to light metals. Furthermore, it is applicable to 
different materials, including magnesium, aluminum, zinc, tin, cadmium, 
iron, steel, copper — even glass. Here, then, is virtually a multi-purpose 
primer to reduce the need for storing a variety of individual types. 














THE RIGHT FINISH FOR CHROMATE-TREATING TO SPECIFICATIONS 





United Chromium offers the widest choice of chromate finishes through 
its Unichrome Dip and Anozinc* processes. The first operates by straight 
chemical conversion. The Anozinc process, like anodizing, uses electric 
current. Both have cost-cutting advantages for certain types of production 
and both produce a variety of finishes. If you need a chromate finish, 
you're bound to find in this wide group the one that’s “just right” — right 
for the product, the Government specifications, 
and for your own production needs. 













*Trade Mark 






REAL GAINS IN CHROMIUM PLATING PRODUCTION 


Service records keep confirming the production advantages of the Unichrome 
S.R.H.S. Chromium Bath. Two typical cases: An aircraft supplier plates steel 
bushings in 24% to 3 hours with this bath, instead of 6 hours required in the 
ordinary bath. And the plate is smoother, reducing polishing time, too. An- 
other concern doubled production of plated machine tool parts when it 
switched to Unichrome S.R.H.S. Bath. 


= 
QED cannes w Nas 


Trade Mark 
















UNITED CHROMIUM, INCORPORATED 00 cast 42nd St., New York 17, M. ¥. 


In Canada: United Chromium Limited, Toronto, Oat. 






Waterbury 20, Coan. * Detroit 20, Mich. * Chicago 4, Ill. « Los Angeles 13, Calif. 
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Forms secure shoulder 
for tight pressure 

fit when installed 

in groove. 





Beveled’ and 
Bowed* 


Take up end play rigidly 
or resiliently, accommo- 
date accumulated 
tolerances. 


BEVELED 
BOWED um 








Snaps on radially where 

axial essembly is 

impossible. No special 
needed. 


Self Locking» 
Economical where thrust 
is moderate on soft 
shaft—holds fast, 
requires no groove. 


Inlerlocking 


2-piece ring takes heavy 
thrusts, gives positive 

k, secure against 
high RPMs 





Ineerled* 


Provides uniform 
shoulder for curved 
abutting surfaces, 
for bearings with 
large corner radii 


Tia ngula : 
Self Locking 
Low cost ring for soft 
shafting materials, 
requires no groove, 


secure against 
vibration 


€-Ring 


Provides large strong 
shoulder for small shaft. 
Applied radially 

















Thousands of smart manufacturers are stepping up 
production, while actually cutting costs—with Waldes 
Truarc Retaining Rings! Truarc Rings simplify your de- 


eBOTH INTERMAL AND EXTERNAL TYPES AVANLAGLE 


and other skilled labor operations ...save on material. 
And there's a Truarc Ring for every purpose... preci- 
sion-engineered to conform to the highest NAS and 


signs. The ease with which they can be assembled and SAE standards! 

disassembled makes them superior in many fastening Waldes Truarc Rings are nationally distributed and 

applications where machined shoulders, nuts, bolts, stocked. Send us your drawings. Waldes Truarc en- 

snap rings or cotter pins have been used. gineers will give your problem individual attention, 
Waldes Truarc Rings eliminate threading, milling without obligation. 

' WALDES 


TRUARC 


REG. US. PAT. OFF. 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC RETAINING BINGE AND PLIERS ARE PROTECTED BY ONE OF HORE OF THE FOLLOWING 
@.S. PATENTS, 2.902 947. 2.902 848 2.416 O52. 2420 821, 2.428 341: 2.499.705, 2.441 046, 2.455.165; 
2.403 3200: 2.403.903; 2.467 802. 2487 602 2491 206. 2.509. 081 AMD OTHER PATENTS PERDING 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N.Y. * MAKERS OF FAMOUS, PRECISION-ENGINEERED WALDES SLIDE FASTENERS AND SNAP FASTENERS 








SUB-CONTRACTING FACILITIES AVAILABLE 


The same precision production facilities which 
have turned out millions of Truarc Rings to 
the most exacting specifications are avail- 
able to handle sub-contracting of metal 
stampings. Write directly to Waldes Kohinoor, 
Inc., 47-16 Austel Pl., Long Island City 1, N.Y. 
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You Can Extend Life of 4 a 
ENGINES, 


TRANSMISSIONS 


and 


DIFFERENTIALS 








With Allison Torqmatic Drives 






‘ geese on user records, heavy-duty trucks equipped And the next time you're ordering heavy-duty equip- 
; with Allison Tor@emMatic CONVERTERS and ment, you'll ask your dealer or manufacturer for units 
: Transmissions last longer and cost less to operate with Allison Torgmatic Drives. 

: than trucks with mechanical drives. ALLISON Division of GENERAL MOTORS 







894-00 Indianapolis 6, Indiana 






Records show that Allison Torgmatic Drives boost 
























































truck availability, enabling operators to improve 

their schedules and, thus, they can do more business. RATE OF COMPONENT OVERNAULS 

+, . ° , MECHANICAL POWER TRAIN rus: 
Trucks — and other heavy equipment — with Allison <I caunenD TRANSMISSION ne 
Torgmatic Drives use the flexibility of the con- [ | 
verter to start heavy loads and make shock-free gear ee Le ee ai & 
shifts at full power. The Allison Torgmatic Drives a on » | 
automatically balance engine power with the load i CONVERTER POWER TRAIN | 
requirement. This automatic operation makes the r 
driver's job easier and reduces wear on the whole @  & ©| 
unit—thus cutting maintenance cost. Ls -— = 
You are interested! Attach this advertisement to 

your letterhead and send it to Allison. You will 

receive detailed evidence on what these Allison 

TorgMmatic Drives will do for you. 
















MATCHED UNITS BUILT BY ONE MANUFACTURER 








HMbuon TORQMATIC DRIVES 
| 


COMPACT, EFFICIENT HYDRAULIC DPIVE FOR TRUCKS % CRANES * TRACTORS * SHOVELS * DRILLING RIGS 
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engineered for excellence 


The Spicer Fully-Synchronized Transmission is man's 

outstonding example of efficiency in transferring automotive 
power. It is silk-smooth in ection. Remarkably simple and sure 

in control. It's the driver's dream in heavy-duty truck and bus 
Operation . . . the equipment owner's ideal in economical service. 
Since 1908 the Spicer Fully-Synchronized Transmission has been the 


Handard of the Industry 


SPICER MANUFACTURING DIVISION of Dons Corporation 
TOLEDO 1, OHIO 

















49 YEARS OF 


t cneses tees TRANSMISSIONS * UNIVERSAL JOINTS * BROWN-LIPE AND AUBURN CLUTCHES 


SERVICE * FORGINGS © PASSENGER CAR AXLES © STAMPINGS © SPICER “BROWN.-LIPE™ 
GEAR BOXES © PARISH FRAMES * TORQUE CONVERTERS + POWER TAKE-OFFS « 
POWER TAKE-OFF JOINTS © RAIL CAR DRIVES © RAILWAY GENERATOR DRIVES 


We endorse the Junior Achievement Program 





























Every American has read Abraham Lincoln’s “Gettys- 
burg Address”—but few even know of his dramatic 
poem “The Bear Hunt,” in which he clearly depicts 
the chase and kill 
But woe for the bruin’s short-lived fun, 
When rose the squealing cry, 
Now man and horse, with dog and gun, 
For vengeance at him fly.” 
This homespun classic reveals Lincoln’s thoughts 
and feelings about the red-blooded action of hunting 
o- displays the varied highlights of hunting that have 


attracted sports enthusiasts through the years. 


Many famous figures in American history have en- 


joyed hunting more than any other form of sport. It 


has long built character, self-reliance and endurance 
. given millions of marksmen hours of keen enjoy- 


ment and satisfaction. 


You can help promote the popular sport of hunting 
by actively supporting local and national conservation 
programs. Conservation today means good shooting 


tomorrow! 


WRITE FOR FREE BOOKLET on how to start a 
rifle club . . . win Ranger Shooting Emblems. 
Sportsmen's Service Bureau, Department D-2, 
Sporting Arms and Ammunition Institute, 343 


Lexington Avenue, New York 16, New York. 


DU PONT SPORTING POWDERS 


REG. us. Pat. OFF 


WORLD-FAMOUS SINCE 1802 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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ull qualification: 


MIL-M-10304 U.S. Signal Corps 
--Ruggedized Meters 


Weston Ruggedized Instruments (Model 1521 Class 52—300 microam- 
peres through 8 milliamperes d-c inclusive ) have received full qualification 
approval from the U. S. Signal Corps under specification MIL-M-10304. 
For full information contact your local Weston representative or write: 


Weston Electrical Instrument Corporation, 617 Frelinghuysen Avenue, 


Newark 5, New Jersey. 





WESTON | kuccepizeo instrumeNts 
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Wire Forming 


Specialists 


In 
Ordnance 
Eastern Tool & Mfg. Co. are specialists in the design and 
Ce) aa p @) n e a ts manufacture of precision made ordnance components 


such as those illustrated. We are experienced in the 
quantity fabrication of intricate and difficult shapes, 
involving the use of special metals and varied types of 





assembly operations. 


Sond See gee egy oF Se Ordnance contractors requiring wire forms, metal 
new Eastern Tool & Mfg. Co se 
descriptive booklet No. 100 stampings or precision deep-drawn parts are invited 


atic nian te aibemnaaans to consult our engineering department. 


\ EASTERN 


TOOL & MFG. CO. 
Belleville 9, N. J. 


Wire Forming - Metal Stamping - Deep-Drawing 


March-April, 1953 739 





> Wherever critical performance standards are 
closely related to mandatory production schedules, 
Magnetic Metals Company provides 
stamped lamination cores mass produced 
to highest quality specifications. 


MAGNETIC METALS GoMP.AAN Y 


Soft Iron and Alloy Cores and Shields 
21ST & HAYES AVENUE « CAMDEN 1, N.J. 








Give your appliances 
this EXTRA VALUE 
...at NO extra cost! 


MARK-TIME 
two-speed 
BELL TIMER 


Normally supplied 
with Center 
Stud mounting. 


The exclusive, patented 2 feature 
of this vw unit makes it TWO 
timers in one! ... and puts more “‘sell” 
into your appliances! 


Here's why: in the long-time position 
the user can measure time up to ONE 
HOUR for baking, roasting, stewing and 
other lengthy cooking operations. . . 
use it asa inder for appoint ts and 
other household jobs, tool By moving the 
lever to the short-time position, the user 
can obtain settings within seconds for 
boiling eggs, pressure cooking . . . pre- 
cise timing for all short time jobs up to 
SIX MINUTES, where even fractions of 
a minute are important. 





At the end of the pre-set time period, 
in either long or short range, this timer 
gives a clear, resonant bell signal. 


Available with a wide variety of 
modern dials and knobs, also in 2-hour, 
12-minute range. 


Write today for full details and prices. 


M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 


Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St, Ottawa, Ontario, Canada 
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THEY MADE HISTORY! 


This car, and the men who designed it 








Back in 1928 Alcoa engineers pointed out the 
advantages that aluminum would bring to 
railroad tank cars carrying hard to hold 
chemicals; easily contaminated foods. So 
Alcoa designed and undertook to pay for the 
first aluminum tank car. The car builder and 
a shipper became interested. On completion 
of the car, the builder assumed the cost and 
leased it to the shipper for regular service. 

Interest in aluminum tank cars increased. 
Impact recorders and strain gauges gave 
the designers new data. The aluminum pro- 
plate; 


duction men rolled the heaviest 


made the largest rivets produced up to that 


time. The second car was made from 8 in- 
stead of 16 plates. Joining time cut in half! 

Today three plates, plus heads, joined by 
newly developed welding methods make an 
aluminum tank car. And 1,300 of them, in- 
cluding the first one ever made, are in service. 

Another instance where Alcoa engineering 
and co-operation have brought the advan- 
tages of aluminum to a new application. 
The same research, test and development 
facilities stand ready to help you make the 
best possible use of aluminum for defense 
needs. Aluminum Company of America, 
850-C Alcoa Building, Pittsburgh 19, Pa. 


Aicoa 





Aluminum 


ALUMINUM COMPANY OF AMERICA 
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Continuous Heat Treating Line for forgings 
and steel castings, consisting of a Hardening 
and Draw Furnace, with Automatic Oil 
Quench, Wash and Tray Return 





THE IMPORTANT STORY IS BEHIND THis PICTURE... 


“HUNDREDS OF ENGINEERING YEARS” OF FURNACE KNOW-HOW 


MODERN INDUSTRIAL FURNACES In the “Minds of Men” are created the engineering 
FOR GAS, OIL, ELECTRIC designs for the custom building and erection of 
HEAT TREATMENT OF... modern heat treating furnaces and auxiliary 

equipment. This is the important story behind any 

furnace installation. The Lee Wilson Contracting 

Company using the Designs and Patents of Lee 

Recoilless Rifle and Mortar Tubing Wilson Engineering Co., Inc. has combined experi- 

Aircraft Jet Parts ence in design and erection totaling “hundreds of 

Bullet Core Rod engineering years” at your disposal. We cordially 

Artillery Shells invite your request for bids or expression of interest. 

Tank Turrets—Hulls—Race Rings 

Propellers—Aluminum Alloy or Alloy Steel 

Landing Gears — Airframes 

Steel Casting Annealing 


Armor Plate 
Armor Piercing Shot Bar 
Gun Barrels, Mounts, Breech Blocks 


ALUMINUM HEAT TREATING INCLUDING 


Homogenizing furnaces 

Preheating furnaces—Reheat furnaces 
Solution furnaces 

Ageing and Annealing furnaces—ovens 


H T ing f for Dies, Mandrels, 
—— urnaces for Vies oncrels, L E F W | LS Oo N 
(or tracting (Cmpary 


Form Die Quenching 
20005 WEST LAKE RD. « CLEVELAND 16, OHIO 
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for Lighter Weight 


Longer Life 


with Economy 





N-A-X HIGH-TENSILE, with its 50 percent greater strength 
than that of mild carbon steel, means that thinner sections 
can be used . . . resulting in lighter weight of products. 
Because it is an alloy steel, it possesses much greater resist- 
ance to corrosion with either painted or unpainted sur- 
faces. It has high fatigue and impact values, at normal and 
sub-temperatures, with the abrasion resistance of a medium 
high carbon steel . . . resulting in longer life of products. 


N-A-X HIGH-TENSILE has outstanding cold-forming prop- 
erties, and its response to welding, by any method, is 
excellent. Due to its inherently fine grain and higher hard- 
ness, it can be ground and polished to a high degree of 
lustre at lower cost than possible with mild carbon steel 


Your product can be made lighter in weight . . . to last 


longer . . . and in some cases, be manufactured more eco- 
nomically, when made of N-A-X HIGH-TENSILE steel. 


KEEP YOUR SCRAP MOVING TO YOUR DEALER 
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GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division . Ecorse, Detroit 29, Michigan 


NATIONAL STEEL glug CORPORATION 





Steel: 90,000 Ibs Rubber: 1,800 Ibs. Copper: 2,000 Ibs. 


A single blast from a 105 mm. howitzer can 
reduce a pillbox to smoldering silence! This tre- 
mendous firepower is awesome...only a mount 
of great strength can withstand its recoil. 
American Machine and Foundry Com- 
pany’s vast manufacturing facilities guide the 
production of these mounts from initial stage 


~ 
~ 


Bronze: 100 Ibs. Specialized Personnel: 5 


to the time they’re ready for action. 

AMF is pleased to make its contribution to 
Army Ordnance. Along with thousands of 
other companies we are utilizing industrial 
skill and speed to insure America’s military 
readiness. 


Above figures are given with due regard to security. 





AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth Avenue, New York 17, N. Y. 


ibn 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES: Radar antennae and drive units * automatic 
loaders for Army and Navy weapons « elevating and azimuth mechanisms « cooling fans for Army tanks « airplane parts « mobile ovens « electronic 
training devices + naval ordnance « rolled and welded steel products « shell components « silver-zinc batteries *« special military projects. 
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magneto ignition? 


BENDIX Magneto Ignition has traditionally been used on engines 
in critical installations where “keeping the engine going” is a “must. 


BENDIX Magneto Ignition, an independent self-sufficient system, 
places no demands on a normally loaded electrical supply. 


BENDIX Magneto Ignition produces a hot spark at all speeds. 


BENDIX Magneto Ignition provides for ease of service due to its 
compactness and simplicity. 


BENDIX Magneto Ignition minimizes fire hazard with elimination 
of supply leads. 


BENDIX Magneto Ignition inherently provides superior radio- 
shielding and water-proofing. 


BENDIX Magneto Ignition contact points and distributor electrodes 
have longer lite because of inherent current reversal. 


BENDIX Magneto Ignition has proven i its efficiency, reliability and 
safety by its use on piston engine aircraft where no compromise is 
accepted. 


Ordnance standards for material and equipment are 
necessarily the highest. Vehicles of all types must operate 
at maximum efficiency under every conceivable condition. 
Servicing must be accomplished simply and speedily, and 
long, dependable life for every component is a prime 
requisite. It is evident that magneto ignition provides the 
superior qualities that are required for ordnance vehicles. 


7. 7 SCINTILLA MAGNETO DIVISION OF 
eno SIDNEY, NEW YORK aviation coaresatien 


Export Soles: Bendix International Division, 72 Fifth Avenue, New York 11, New York 
FACTORY BRANCH OFFICES: 117 E. Providencia Avenve, Burbank, California « Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 
Brouwer Building, 176 W. Wisconsin Avenve, Milwavkee, Wisconsin « 582 Market Street, Son Francisco 4, California 
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A VITAL FORCE IN NATIONAL DEFENSE 

















NATIONAL 
DEFENSE 


“Packaged” Air Conditioner f Machine Tool Coolant Cooler 
Easily installed. Cools, dehumidifies, Keeps coolants in automatic machine 
filters, circulates, ventilates. Six models tools at a constant temperature. Helps 
2 to 15-H.P. capacities—to meet most provide greater precision, higher pro- 
cooling needs duction. Reduces friction heat 


Chrysler Airtemp has won recognition as an outstanding factor in the national 
defense effort. By waging war against enemies of production, precision and perish- 
ables: uncontrolled dust, humidity and temperatures—Chrysler Airtemp is making 
a major contribution to the armament program. On all fronts—at home and 
abroad—in assignments that cover every application of temperature and humidity 
control, Chrysler Airtemp is serving with distinction. A complete range of prod- 
ucts enables Chrysler Airtemp to provide the answer to production problems 
involving control of indoor atmospheric conditions, 


Room Air Conditioner 
Fits in window, cools, filters and circu 
lates fresh outside air. ideal for offices 
hospital convalescent rooms, workshops 
or other small creas. 





Chrysler Airtemp 


HEATING e AIR CONDITIONING Central Station Unit 
For large installations. This unit forms the heart of many air 


for HOMES, BUSINESS, INDUSTRY sseadiliniien, ailia shiaanaiagh cdias tacimataieas anilraastiib 


control systems. 


Airtemp Division, Chrysler Corporation, Dayion 1, Ohio 
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You Can Depend On 
QUALITY DIE CASTINGS 
From 


PRECISION’S 


MAGNESIUM PLANT 
7 


Out of these nine Precision plants comes a 
constant stream of top quality die castings to 
keep the production lines of industry moving 
to new high production peaks. Large and small 
users of die castings are assured of on-time 
deliveries of the best die castings they can buy. 


Precision know-how in producing better die 


castings plus superior plant facilities can help 
you meet your production and sales quotas. 


SYRACUSE, N.Y. 


el ass ‘7 


CORTLAND, N.Y. 


BRADLEY-EDLUND DIVISION 
Edlund Drilling and Tapping Machines 
Bradley Forging Hammers 


KALAMAZOO, MICH. 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. + Cleveland, O. + Chicago, Il. 
Kalamazoo, Mich. + Cortland, N. Y. 


tish Affiliation Wolverhampton Die Casting C Wolverhampton. 
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Ask the Man Who tas to Get the Work ua! 





“Buffalo” No. 15 
Single Spindle 
Bench Type Drill. 


1/2” capacity in cast iron. 


e 


“ ©) DRILLS Reduce Fatigue, Setup = 
Time, Waste Motion and Rejects . _. 


Floor 
Model 


Ask the drillpress operator what's desirable in a drill—he’ll mention controls you can reach 
Drill 





without stretching or being cramped—setup adjustments you can make without being a 





Master Mechanic—and a drill you can run the entire shift without babying. That's why so 
many in the operating group prefer “Buffalo” No. 15 Drills. The 3-spoke feed handle— 
The handy crank adjustments—the easy speed changes—and the precision fitted alloy steel 
spindle turning smooth and true on ball bearings—all contribute to more drilling and 
better drilling per man. WHY NOT WRITE FOR YOUR COPY OF BULLETIN 2963-G 
and see the wide variety of models (in 1 to 6 spindles) ready to solve your drilling, tapping, 


reaming, routing and other problems! 


BUFFALO FORGE COMPANY 


173 MORTIMER STREET BUFFALO, NEW YORK 


G Canadian Blower & Forge Co. Led.. Kitchener, Ont 


“45,=" DRILLING PUNCHING SHEARING CUTTING BENDING 
ORDNANCE 
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AIRCRAFT-MARINE PRODUCTS, INC. 


2100 Paxton Street, Harrisburg, Pa. 





SERVICING EFFICIENCY 
starts on the drawing board 





Careful planning in the original design of a military vehicle 

results in great savings of parts and servicing time. Just as 

important, it simplifies and speeds the training of servicemen. 

That's why the M8E2 cargo carrier was designed so that the follow- 

ing major components, plus countless small parts, are interchangeable 
with those of other members of the light tank family: 

1 — ENGINE, 2— CROSS DRIVE (including torque converter and 
entire gear train) 3 — SUSPENSION (including torsion bars, road 
wheels, trailing idler, final drive and support rollers) and 4—TRACK. 

This built-in efficiency was achieved by Allis-Chalmers 
through the cooperation and coordination of the Ordnance 
Corps. Experience has shown that the extra time and pains 
taken in the original planning are repaid many times over 


in the field where time, men and materiel are at a premium. 


ISION = MILWAUKEE 1, JU. S. A. 
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HELICOPTERS! 


Just as far as you can see ! 


And with our precision gears 


they do the most amazing things! 


A lot of the performance in terms of smooth even power 
is due to the precision-made Rotor Transmission 
Manufactured by the Steel Products Engineering Company 


for the Bell Aircraft Corporation. 


For 38 years we have been designing and producing gears, 
gear assemblies, and other components which have 


the highest possible precision characteristics. 


THE STEEL PRODUCTS ENGINEERING CO. 
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combines the advantages 
of air power with 
hydraulic brake actuation 








Here, with a single com easy-to-install power braking 
unit, truck moneiaiaestaal Operators can combine all of 
the well proven advantages of hydraulic brake actuation with 
an air brake system. 

Bendix* Air-Pak changes air pressure into hydraulic pressure 
by means of two wagers | connected pistons. Thus. a non- 
compressible column of brake fluid instead of air connects 
between the driver’s foot and the brake shoe. The result is 
faster brake action, more positive and better control. 
Another important Air-Pak advantage is the fact that brakes 
can be applied instantly by foot power alone—an emergency 
standby when braking is required before air pressure builds 
up, or if air pressure fails for any reason. 

Important, too, is the fact that Air-Pak is a product of Bendix, 
designer and builder of Hydrovac*, the world’s most widely 
ae power brake with over three million units now in use. 
Thus Air-Pak benefits from a CRC eg engineering and man- 
ufacturing experience unrivalled in 


the automotive industry. E ae oe # 
Descriptive folder on Air-Pak is available on — oF Bendix 
THE MOST TRUSTED NAME IN BRAKING Products 
BENDIX . Sienicn - SOUTH BEND, INDIANA ff D LAY LU 


cf y 
Export Sales: Bendix Internationa! Division, 72 Fifth - : 
Ave, New York 11, N.Y. Canadian Solem Bendix- } . ? 
Eclipse of Conade, iid, Windsor, Ontario, Canada A\ 





How a jet engine runs on ifs “nerves” 


From a jet’s mighty engine, these precision gears “take off” power 

and pass it along to vital accessory equipment at the specific rate required 
by each different unit. As many as 30 separate gears . . . as many as 2500 
separate machining and assembly operations . . . go into this gearbox so 
essential to safe, efficient operation of a jet. And for this tremendously 


complex production, Westinghouse depends on Lycoming. 


Lycoming stands ready to assist you, too. Whether you have “just an 
idea” that needs development, a problem in the blueprint stage, 

or a finished metal product that needs precise, speedy fabrication . .. 
you can depend on Lycoming’s long-tested ability to meet the most 
exacting and diverse industrial or military requirements. 

W hatever vour problem look to Lycoming! 

Lycoming's 22 million feet of floor space, its more than 
6,000 machine tools, and its wealth of creative engineering 


ability stand ready to serve your needs. 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES + PRECISION.AND- 
VOLUME MACHINE PARTS + GRAY-IRON CASTINGS «+ STEEL-PLATE FABRICATION 


Loox To lye OMIN 


pr EPOR YCOMING 


FOR RESEARCH 
FOR PRECISION PRODUCTION 
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Auxiliary “‘nerve center” 
of a jet’s engine, this 
complex gearbox 
transmits the power that 
runs oil and fuel pumps, 
generators, and other 
vital accessories. 

To produce this intricate 
unit for J-40 engines, 
Westinghouse looks to 
Lycoming for precision 


production. 














paeeen ee -------- 


Lycoming-Spencer Division 

AVCO Manvftacturing Corp. 

652 Oliver Street 

Williamsport, Pa. 

Please send me further information on 
Lycoming’s varied abilities and facilities 


Name 





Firm 
Address 


EEE 


ee | 








CONSTANT VELOCITY 
UNIVERSAL JOINTS 


RZEPPA 
BELL TYPE 


High ongulority up to 35°. Seven stondord sizes, 
frem '%%" to 22" shoft sizes. Torque trans 
mitted by 6 accurately aligned stee! balls. No 
externa! thrust beorings needed. Radial and 
oxiel leeds carried by spherical surfoces 


TRANSMIT CONSTANT, 


VIBRATIONLESS, UNIFORM POWER 


These joints offer ordnance and industrial 
design engineers true constant velocity —free 
from the alternate pulsations that set up 
vibration even at slight angularity and de- 
structive force as angularity increases. 


The field records of over two million Rzeppa 
joints in the several divisions of our armed 
forces prove their dependability. The Rzeppa 
joint consists of an outer driving member and 
an inner driving member, with a ball cage 
between them—all assembled into a concen- 
tric unit. Each of the six balls transmits torque 
by free rolling action. No tools are required 
to assemble the various parts which position 
each other securely by interlocking. The result 
is a joint combining great strength, high 
capacity, constant velocity, compactness, low 
friction losses and the utmost in dependability. 


You are invited to discuss any problems concerning 
universal joints with our engineering stoff, whese 
long experience in many fields is available to 
manufacturers of ordnance and industrial products 


RZEPPA 
DISC TYPE 


For low angle operation. 
Capable of 18° deflection. 
Sizes from 3-9/16" O.D. tak- 
ing 15/16” shaft, to 10%” 
0.0. taking 3” shoft. 


MANUFACTURED BY 


The GEAR GRINDING MACHINE CO. 


DETROIT 11, MICHIGAN 
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Saecrs BRAKING POWER 


proven here... Agim 
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Logging rs Oregon's Cascade Mountains 
Mighty Bendix-Westinghouse Air Brakes Provide 
Perfect Control on Toughest Logging Hauls! 


Take a 275-horsepower, 15-ton logging tractor and trailer 
rig . . . pile on more than 70 tons of giant timbers . . . add 
mile after mile of treacherous 20% mountain grades and 
you've got a good picture of a job where only the very 
best brakes are good enough. And in the logging industry 
that means only one thing—Bendix-Westinghouse Air Brakes! 
That's because these mighty brakes, built by the industry's 
most experienced manufacturer, pay off with the extra 
stopping power and performance that assure the 
safest, surest, most dependable braking action and longest 
service life in the business. And these are factors that make 
these mighty brakes your logical choice for any Ordnance 
vehicle. That's why, when you specify brakes, you can be 
sure of the utmost in safety, dependability and 
stamina by specifying Bendix-Westinghouse—the world's 
most tried and trusted air brakes! Performance proven for 
peak reliability on Ordnance vehicles in World War II. 


~ THE WORLD'S MOST TRIED AND TRUSTED 


@ AIR BRAKES 


BENDIX- WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY « ELYRIA, OHIO « BERKELEY, CALIF. 
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"EAGER BEAVER... 


A 5 ton load, a rough steep road 
make SOME trucks boil with fever. 
Unfortunately . . . they can't ALL be 


as tough as the EAGER BEAVER. 


REO MOTORS, INC., LANSING 20, MICHIGAN 
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“rae elsey-Hayes 
Fw) 


Ye Kelsey-Hayes 
Los Angeles, Cal. Plant 


47 


...in DEFENSE so 


and PEACE-TIME 


production 


Detroit, Mich., McGraw Plant 


Kelsey-Hayes 
Windsor, Ont., Canada Plant 


Kelsey-Hayes 
Detroit Mich., Military Plant 


Kelsey-Hayes 
Jackson, Mich. Plant 


Kelsey-Hayes 
Davenport, lowa Plant 


Kelsey-Hayes 
McKeesport, Penna. Plant 


Se 


FOR MILITARY AND CIVILIAN USE: 





Wheels, brokes, hubs ond drums for cars, 
trucks, tractors ... and cargo trailers, 
troop carriers, gun corriages, tanks, etc. K E LS EY-HAYES WHE E L COMPANY 


Electric brakes, brake power equipment, 
power chambers ... and valves for all MILITARY AVE., DETROIT 32, MICHIGAN 


types of military ond civilian vehicles. 
Shells and shell casings, rockets, and ir- 








craft engine parts, etc. 








W.F.2J0 
BARNES 











Here are only a few of the pieces of equipment built by 
W. F. and John Barnes for ordnance. In addition to many 
other individual pieces we have designed and built an 
entire plant for the automatic production of 155 mm high 
explosive shells. Other projects of a similar magnitude are 
now in progress. We will be glad to work with you on any 
machining or processing problems pertaining to ordnance. 


Fast, Efficient Double Seamer 


Here's a new closing machine r 
(double seamer) that features 
simplicity of adjustment, fast | ' , 
operation and identical seams. \ e e 
Its speed of operation is lim- : - L | g Q r 0 U C t I 0 n 
ited only by slower operating : 
equipment in the line. It has ’ . 
a minimum of parts, resulting T f T e M a hy es 
in low maintenance costs and r a n s e r y p Cc I n 
requires comparatively little : ‘ : 
floor space. - Above, many progress-thru type machine tools employ fixtures 
FEATURES of this new ma- which must be returned to the loading end of the machine, and 
chine include a single adjust- : this special Barnes conveyor is built to accomplish this purpose 
ment for ——e oe : = automatically and in time with the cycle of the machine. The 
, erate bee : , . . 
Seams Comsiesaity, B0° ; machine itself, and all its hydraulic equipment and control 
spindle speeds which elimin- a re * 
bie, circuits are also Barnes products. This 24 station machine per- 


ate “bounce” over side seams, 

and insure positive sealing. forms 116 operations automatically on compressor frames. 
In addition, the design of the 

end feed makes it possibleto “ 
take a wider variation in end 
sizes. 





' Electrical Controls 
Special Conveyors and Checking 


Left, a type of conveyor designed and built 
by Barnes for removing chips from ma- 


* 
chine tools, particularly those of the pro- Eq U 4 p m e nt 


gress-thru type. Chips and cuttings are 
directed into the long trough and conveyor Complete electrical circuits and 
located in or under the machine. This : 

, - ; controls have been designed by 
heavy drag type conveyor delivers the chips : 
to an elevator of similar chain design, from W. , 
which they can fall into a waiting tote box. wide variety of installations. 
Variations of these units are adaptable to Shown to the right is an elec- 
@ wide range of applications: tronic gauge which simultane- 

ously checks 9 significant di- 
mensions on a 155 mm shell. 
Signal lights instantly indicate 
“over, ‘under’, or “within 
limit” for each gauging point. 


Free Additional Data 


is available on all Barnes Ordnance equipment. Since 
it is impossible to give the complete scope of operation 
in this restricted space, we invite you to write for the 
complete Barnes Ordnance book. Ask for bulletins 0-353 


JOHN BARNES 


PROCESS EQ DIVISION 320 SOUTH WATER STREET, ROCKFORD, ILLINOIS 


. F. and John Barnes for a 
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Made in steel and brass according to the 
government's exacting specifications for the 
defense program, these percussion primer 
bodies measure .527” O.D. with wall 
thickness of .036". They have small holes 
along their full length and one end is com- 
pletely closed. They are later assembled with 
components by customer. Primer bodies are 
among the many items that are fabricated by 
the special Spun End Process} developed by 
Wolverine. This fabrication should suggest 
the use of the Spun End Process in the produc- 
tion of other items you may now be producing 
with more complex operations. This forming 
operation is speedy, simple and economical. 





oO tensi i in tube fabricati 7 
ur extensive experience in tu rication Other Weluorine 


can provide much help to you—in making We invite discussions with Deoducte 
products both for the defense program and our Customer Engineering CAPILATOR® 


~~ . =—the capillary tube for 
for civilian use as well. Service. restriction purposes 
COMMERCIAL TUBE 
+A Patented Process RE 22465 cena Ween 
COPPER WATER TUBE (K-1-m™) 
ELECTR) WELDEC 
STEEL TUBE 
FABRICATED TUBULAR 
PaRT 


WOLVERINE TUBE DIVISION 
Serres 


of CALUMET & HECLA, INC. 


Manufacturers of Tubing Exclusively 
1467 CENTRAL AVENUE © DETROIT 9, MICHIG 


NEL PI LL ee ey Pe ae 
x ‘<a La a 





. 2 
ir Mie ssh 


Export Department, 13 E. 40th St., New York 16, N. Y 
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For copper in any form — 
For top-notch service — 
Call Chase 

————— 


What kind of copper or copper alloy do you need? 
Free-cutting brass rod? Sheet and strip brass? 
Phosphor bronze for springs? Call your nearby 
Chase warehouse. We can supply you, subject to 
government controls, with the widest variety of 
brass or copper materials for production, 


maintenance or repair. 


Many of our branches are equipped to slit, saw, or 
shear our metals or your own stocks to specifications. 


HASEC enrss a conve 


WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
« The Nation's Headquarters for Brass & Copper 


Albany t Cinc:nnat Houston t M nmeapo 5 Pittsburgh Seattle 
Atianta Cleveland Ind\anapo!s Newark Providence Waterbury 
Baltimore Dallas Kansas City Me New Orieaas Rochester t 

Beston Denver? Los Angeies New York St. Lows + sales office 
Chicago Detro:! Milwaukee Philadeiphia San Francssce only 


Close tolerance sawing, slitting, 
shearing to your specifications. 


Deliveries to your factory by Stocks of tube, rod, bar, strip, sheet 
truck, rail or express, if desired. and wire in a variety of alloys. 
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Jeers @ TRucks 


When it comes to supplying specification finishes, The Glidden 
Company has the background of experience . . . the extensive 
laboratory and production facilities ... and the field service follow- 
through to meet every requirement. Specify Glidden quick-drying 
enamels, primers, lacquers, or temporary strip coatings. You 
are assured of the highest quality in finishes “custom-tailored” 
to your facilities. Write today for detailed specifications. 
NATIONAL DEFENSE DEPARTMENT 
11005 Madison Avenve * Cleveland 2, Ohio 


SALES OFFICES AND FACTORIES: San Francisce, Chicoge (Nubian Division — 1855 North Leciaire Avenve), Minneapolis, New Orleans, St. Levis, Cleveland and Reading 
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RAGED 


Bumniaa 


ae 


SELF-ALIGNING 


Ancraft Bearings 


ATOMIC ENERGY 


ATOMIC ENERG IN 1952 
Most spectacular scientific event of 
Eniwetok test by the Atomix 


was the 
which was officially 


ergy Commission, 
thermonuclear reaction” 


the 


a 
and was possibly the explosion of 
vorld’s first hydrogen bomb, Dr. C. G 
Suits, General Electric’s vice-president 
and director of research, speaking on 
scientific achievements of 1952, said 
release nuclear energy on such an 


ofoundly influence 


Another important project 


energy field that got under way 
past year Was the construction 
ar power plant for submarines 
Knolls Atomic Power Laboratory 
General Electric operates for the 
mmission. A prototype 


ised in a submarine 


\tomic Energy 
test reactor wi 

ill section inside a 225-foot steel sphere 
West Milton, N. Y. Constructior 


sphere 1s 


ot 
! way 


ure of the aton 


necessary 


applying nuclear energ 
ost important tool the “particl 
celerator” m smasher.” 
leveloped was 


yet a 
placed in operation last May at the 
Brookhaven National Laboratory. This 
s known as the “cosmotron,” because it 
comparable to those 


powerful at 


develops energies 
i the cosmic rays, and it will operate at 
billion volts. More than 


energies of three 
already been 


two-thirds of this energy has 
achieved 


Even more powerful accelerators 
significant 


will 


be possible with the aid of a 
new principle which the Brookhaven sci 
entists discovered during the year. This 
is a method of focusing the atomic bullets 
as they are swung around and given 
speed. It is much like the focusing of 
light by the lens of a camera and will be 
varticularly effective with large machines 
ike the cosmotron. It will permit a 
of the magnets whic 


, 
' 
l re 
in the size 
the particles. The size of such mag 
limitation 


attained 








» « « whoever uses it in their 


production is a customer 
or potential customer of -“_" 

















Rapid-Fire. .. Accurate... Dependable 


SHELL FORGING calls for H-P-Ms! 


Piercing, bottoming, drawing, nosing and living 


up to strict governmental production requirements 
are all in a day’s work for H-P-M shell forging 
installations like this one at J. B. Beaird Company, 
Inc., Shreveport, Louisiana. 


If your planning calls for forgings . . . H-P-M’s 
proven ability to reduce scrap loss, save material and 
cut machining time are three good reasons why you 
should talk shop with an H-P-M engineer. His ex- 
perience and assistance will be of real value to you 
at the planning stage. Write today! 
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THE 


LUBRIKON 


THANKS, FELLOWS 
FOR ALL THE NAME 
SUGGESTIONS... 


Remember—on those difficult bearing problems 
you can't beat a Lubrikon and I'm Osbear—King 


of all Lubrikons. 


I'm number one choice wherever anyone needs 
a non-metallic, self-iubricating bearing for a 


spot difficult or impossible to lubricate. 


4) © «S BEARING CO. 


303 SOUTH LIVERNOIS -. DETROIT 17, MICHIGAN 











Atomic Energy 


ucts, shortenings, shampoos, and ther 
beauty products were made public at the 
dedication of Procter & Gamble Com- 
pany’s Miami Valley Laboratories near 
Ver Ohio. The new laboratory build 
g contains the most modern research 
instruments, design features, and other 
facilities for chemical and engineering 
research. The staff of 300 who will work 
in the building includes 110 graduate 
lists and engineers from 35 colleges 
mut the country 

Miami Valley Laboratories will 

wk on long-range researcl l 


ventually will open uf 
1 


for new and better product 


FELLOWSHIPS OFFERED 


Fight fellowships in industrial medicine 

will be offered by the U. S. Atomic Et: 
mmission for tl 53-1954 

Th 


AEC 


citizens W 
oved 
at least one year 
ptional cases, equivalent experi 
d in | 
nt. Suc 
nvestigated 
1d approved by e AEC 
ywships 
Awards are 
training at institutions offering approved 
graduate courses in industrial medicine 
hicl special training facil 


problems associated 


ompletion of 
i-plant training wil 
lical departments of 
plants and laboratories 
There is a criti 
industrial physicians in atomic-energy 
stallations, and at the end of the 
training period fellows may | 
ment in the program. However 
commitment on the 
» continue 
beyond tl 
plovment fo im upon tl completion 
training will not be obligated 
to take the 
seek employmer 


contractors 


MILLIONS OF KILOWATTS 
mic | nergy Com 
agreement 
private power com] 
as the Ohio Valley Electric Co 
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LPPOWER 


FOR AMERICA’S ARMED FORCES 


The J-44 Turbo-Jet Engine...Designed and Built by Fairchild 


Here is more power to help meet 
America’s defense needs—the J-44 
turbo-jet. 


Fairchild designed and built, it 
weighs 300 pounds and delivers 
1000 pounds thrust. Compact, 
measuring 22 inches in diameter 
and 72 inches in length, it is one of 
the smallest engines ever made in 
its power class. The J-44 is an- 
other example of the Fairchild 


Engine Division's ability to create 
specialized power plants to meet 
exacting design requirements. 


Presently Fairchild is designing 
and developing many other uncon- 
ventional power plants—some of 
them for unusual applications—for 
our Armed Forces and is producing 
in quantity major components of 
the General Electric J-47 turbo- 
jet engine. 


Fal ako and CORPORATION 


AIRCHILD 


Engine Division 


PatmiNGUAlE NY 


Aircraft Division 
Hagerstown, Md 
Guided Missiles Division 
Wyandanch, N. Y 
Stratos Division 
Farmingdale, N. Y 


More and more POWER developments for America’s Armed Forces 
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I(t) ef uinereoees 


product 


AC or DC 


made by | 


\ 
\ 


for 


Armor Welding 7 


the BEST 

for any weld... 
on all types 

of stainless steel 


Retain Strength 


@ The great strength of stainless steel— 

used widely in all manufacturing including military 
work—is limited by the quality of welds which 
seal the joints. So you must choose electrodes 
with care to retain full strength. 





Page offers you a full line of stainless steel armor 
welding electrodes, AC or DC, made to present 
Ordnance specifications. Arc is stable under 

all conditions. The metal flows smoothly. Slag is 
clean and easily removed. The coating resists 
cracking down to very short stubs. Available 

in 10-lb. lined, hermetically sealed, reclosable cans. 


Se Sure... Specify 
PAGE STAINLESS STEEL 


ELECTRODES PAGE 


Welding 
PAGE STEEL AND WIRE DIVISION 
®& AMERICAN CHAIN & CABLE Electrodes 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit 
Los Angeles, New York, Philadelphia, Portland 
San Francisco, Bridgeport, Conn 


Atomic Energy 


poration, to supply 1,800,000 kilowatts of 
electric power required to operate th 
uranium-235 production plant being con 
structed in Pike County, Ohio 
The agreement also pre vides that the 
oration will design and construct th 
necessary generating capacity, furnish re 
serve capacity from its systems, and make 
vailable up to 465,000 kilowatts of power 
from its existing systems for construt 
m and early operation of the new gas 
eous-diffusion plant prior to completion 
f new generating facilities 
[he agreement covers a 25-year period 
with extensions available for the Com 
mission. The immediate liability of the 
AEC extends to August 1, 1953, prior to 
which time the AEC will request from 
Congress an increase in the limitation on 
its authority to incur liabilities for can 
cellation charges under power contracts 
The agreement provides for a 2-year 
otice of cancellation of the power demand 
in case the electric-energy requirements 
of the AEC decrease or cease before the 
termination of the agreement. In addition 
if the notice is given during the first ten 
years after full operation of the generat 
ing plant, AEC will be required to pay 
certain cancellation costs. The amount of 
cancellation costs will decrease each year 
The annual @ésts of power when the 
plant is in full opération is currently esti 
at ahout $60,000,000. The power 
costs to AEC will be based on fixed 
charges and costs of the power-generating 
facilities, operating expenses, and fuel 
The AEC also announced approval 
agreement with Electric Energy, 
hve private power con 
ly an additional 235,000 
lowatts o wer for the operation ot 
he AEC’s uranium-235 production plant 
now under construction near Paducah 
Ky. Total power requirement for the 
AEC’s Kentucky plant is 1,940,000 kil 
vatts 
The new agreement increases the total 
wer to be supplied by Electric Energy 
. from 500,000 kilowatts to 735,000 
kilowatts. The 235,000 kilowatts repr: 
25 per cent of the additional power 
required by the expansion program at the 
gaseous-diffusion plant in Kentucky. The 
Tennessee Valley Authority will furnist 
he remaining 75 per cent of the new re 
nent, 705,000 kilowatts. TVA will 
1 total of 1,205,000 kilowatts 
agreement covers a 25-year period 
extensions available for the Atomic 
Energy Commission. The immediate lia 
bility of the AEC extends to August 1, 
1953, prior to which time the Commission 
will request from Congress an increase in 
the limitation on its authority to imecur 
liabilities for cancellation charges under 


power contracts 
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PROTECT Spot-Welded film 
Hot-Riveted Assemblies f 





and Corrosion with..... 


WELDSEAL 


OU CAN'T GET BETTER PROTECTION against — 

corrosion from moisture for the spot-welded i‘ > a 
and hot-riveted assemblies on many military ASS o Y 
and civilian products than Pittsburgh's Weld- tea 
seal Tapes. 


@ When applied between members, these 

tapes flow around heated areas and throughout 

the seam to form a positive seal that is tightest 

around the shank of the spot or rivet. 

@ Being mildly conductive, Weldseal Tapes 

can be used with standard welding equipment, 

without causing spark or sputter. Their adhe- 

sive qualities permit ready application to all 

reasonably clean metals. 

@ Weldseal Tapes are available in three - 
thicknesses — .015”, .025” and .060”, and in i= 
any width from 12 inch to 12 inches. > ae 
@ Samples of these remarkable tapes are 

available for experimental work. Our engineers 

will also be glad to consult with you on sealing 

problems without cost or obligation. 


Pittsburgh Also Offers Nu-CHROMSEAL 
And FABSEAL Tapes 


@ Nu-Chromseal is a solid, pliable compound 
in a film of fixed thickness for sealing lap joints 
or butt seams in metal, wood or fiber. 


@ Fabseal is an impregnated fabric for sealing 
between metal, wood or fiber members. 
* © © 
PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 


Factories: Milwaukee, Wis.; Newark, N. J.; Springdale, Pa 

Adianta, Ga.; Houston, Texas; Los Angeles, Calif.; Portland, 
Ore. Ditzler Color Division, Detroit, Mich. The Thresher Paint 
& Varnish Co., Dayton, Ohio, Forbes Finishes Division, Cleve 
land, Ohio. M. B. Suydam Division, Pittsburgh, Pa. 


PITTSBUR 


PAINTS e GLASS ¢e CHEMIC 
ieee Ss 2 em PLATE COMPANY 
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Production Line Preparedness 
Industrial Leadership in the Department of Defense 


} 


INCE the formation of the Depart 


ment of Defense when the three 


military services were brought under 


single direction in 1947, there have 


been four distinguished Secretaries of 


Defense, each of whom was outstand 


ing in special fields and all of whom 


contributed in a major way to the 


evolution of our new defense philoso 


phy and the administration of new 


principles. 


Devotion to Defense 
The life 


Forrestal, 


work of the late James E. 


first Secretary of Defense, 


was characterized by intense devotion 


to the realities of defense preblems. 


In civilian pursuits he had been a dis 
tinguished financier whose wartime 
service with the Navy gave him unique 
understanding of the problems and re 
sponsibilities of our American sea 
power. 


Col. Mr. 


Louis Johnson, Forrestal’s 


successor, brought to the office of Sec 
retary of Defense long experience n 
the law and in industrial mobilization 
planning with special emphasis upon 
Army 


| 
reiate to 


problems, particularly as they 


the technical responsibilities 


of design and procurement of military 


equipment. 


Gen. George ¢ Marshall, our third 


Secretary, was strictly the soldier, his 


long military career having been de 


voted almost exclusively to the stratecic 
and tactical concepts of our Army to 
which his contribution had been of 
far-reaching effect. 

Robert A 


Lovett, until recently our 


< 
=< 


ON THE WIRE.—4 / 
Batt 


communications 





neman 


the 4th Signal 


keep 


above 


ion works 


open high 


é 
Korea's rugged terrain (Army 


photo }. 
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Charles Erwin Wilson, the 
new Secretary of Defense, whose 
photograph appears on the front 
cover of this issue, has had an 
extensive industrial experience 
as the chief executive officer of 
one of the world’s largest corpo- 
rations. 

During World War II, Gen- 
eral Motors Corporation, of 
which Mr. Wilson was presi- 
dent, did $12 billion worth of 
business with the United States 
Government and was thus one 
of the major production agencies 
in arming our own Nation, and 
the free nations of the world, 
against aggression. 

Mr. Wilson was born at Mi- 
nerva, Ohio, July 18, 1890. He 
was graduated with a degree in 
electrical engineering from the - 
Carnegie Institute of Technol- 
ogy in 1909 and secured his first 
job with the Westinghouse Elec- 
tric & Manufacturing Company. 

In 1919 he began his first as- 
sociation with General Motors 
Corporation as chief engineer 
and factory manager of the Delco 
Remy Company, a General Mo- 
tors subsidiary. In 1926 he be- 
came president of Delco 

In 1929, Mr. Wilson became 
vice-president of General Mo- 
tors and served the corporation 
in this capacity for ten years 
In 1934 he became a director of 
the corporation and in 1939 was 
named executive vice-president 

With the spread ef World War 
Il to the United States, Mr 
Wilson was named president of 
General Motors and, at the con- 
clusion of hostilities, was desig¢- 
nated chief executive officer of 
the corporation. 

In 1951 Mr. Wilson 
awarded the Charles L. Harri- 
son Gold Medal for Distin- 
guished Ordnance Service by the 
Cincinnati Post of the American 
Ordnance Association. 


was 








fou 
to 
jud 


tul 


special knowledge of the 


our 


sist; 


the 


a unique 


rth Secretary of Detense, 


ofhce the prudence and 


the 


yment whic h are 


part of a 


career in banking supple 


air arm, 


having served as the 
int Secretary of War for 
major part of World War II. 


ach of these 


way to the 


progress ot 


zou 


success 


As 


ou 


brought 


j 


mented by 


problems of 
Air during 


eaders contributed in 


defense philosophy and each gave un 
‘ly of 


suuintin his talents toward the 


administrative 
In 


six years the Detens« 


formation of the new 


techniques of defense. the short 


span ot I stablish 


ment has been led by talented 


in various fields except that of 
issembly-line experience. 
Ke rean 

' 


brought serious strains on our natior 


the National S« 


During this period the 


economy even before 


curity Act had time for adjustment to 


, 
peacetime, much less wartime, prob 


lems. Secretary Lovett’s final report has 
indicated needed revisions in the de 
fense organization, notably in the struc 
Chiefs of Staff; the 


Army 


strict planning leve 


ure of the Joint 


staff opera 


1 and 


encroachment in 


need for returning 


to the 


tions 


iway trom growing 


the held of military procurement, pre 


duction, and other operating functions, 


Industrialist’s Viewpoint 
With the 
the 


advent of Charles | 


son, industrialist’s 


experience 


point of view are at the helm ¢ 


Defense Department for the first time 


in its brief history. His will supplement 


the experiences which have preceded 


it and will be marked undoubtedly by 


| lv 1 1 ant | 
2 realistically practical ipproachn 
j 


prod I 


which uction goals, 


utilization, balance sheets in 
11 , 

rect acuion, and long-term efiici 

economy will b 


He 


purpose 


par umount 
presented his proposal lor 
plants to the members of 


Association 


member, at 


American Ordnance 
which he is a life 
951 


! 
innual meeting in 1 


Thus we enter upon a p 

defense philosophy when as 

preparedness comes to the for 
hy! } 

to its Capabiiities in 10t as W 

war and in the hoped-for 


of peace in between 





HI 


thinking of our time concedes that 


most distinguished military 


the only way to win a third world war 
is to prevent its outbreak. 


The statesmen of our country have 


made every conceivable effort to ease 


the tensions arising from the disloca 


the which 
World 


the 


balance of power 
War Il, but 


conterence 


tion 


ot 
tollowed their 


labors at table con 


tinue to be bitterly disappointing. 


Force Necessary 
The 


very 


net result of all the talk is a 


expensive realization that there is 


only one way in which a treaty with 


the dictators of the East can be made 


to stick; namely, to back it up with 


enough torce to compel its observance. 


Thus the West finds itself obliged 


to arm to the teeth in the interest of 


maintaining an uneasy peace in this 


United States 
In 


a double problem. 


tortured world, and the 


bears the major brunt. rearming 


ourseives We ace 


The 


which 


first 1s to create a deterrent power 


shall be sufhciently effective to 


inhibit the East trom continuing its 


aygressive ling in all-out 


expansion en 
war. 

Secondly, we must build up fighting 
have the best 


and 


pouwe so that we may 


prospects for success minimum 


destruction in our own and _ allied 


countries—if global war cannot be 


of the introductory 
Mar 


that to prevent such a war is to 


avoided. In the light 


statement—credited to General 


shall 


win it l 


it is only logical for the United 


States to give first priority and im 


mediate, maximum attention to creat 
ing and making effective the deter 


rent power. 


Effectiveness Uncertain 
At 


power depends upon the combination 


the present time our deterrent 


ot bombs: and strategic bombers 


atom 


of long range. There is, however, con 


siderable uncertainty as to just how 


much longer that combination will re 
main effective. The mere possession of 
atom bombs by the Red rulers will not 
Red 


less vulnerable to our bombs, but the 


render nerve centers and nerves 


question is whether our global bombers 


will be able to reach their targets when 


the time comes, if come it does. 
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by 


Dr. Wernher von Braun 


We know 


vieing with us 


Communists are 


Western 


development of new 


that the 
and other na 


tions in the and 
effective ground-to-air guided missiles 


make 


crew anything but a | 


of a heavy 


red of 


which could the life 


bomber 


roses 
The 
the 


atom bomber 


may have been 
“ultimate weapon” heretofore, but 
this will not be the case much longer 
Like the battleship, the atom bomber 
will become just another weapon, capa 
ble indeed of playing an effective rdle 
war, but its deterrent is on 


in power 


the decline. The handwriting is on the 


wall. 


Deterrent Power 
Winston Churchill thinks 


peace world 


that the 


uneasy the has enjoyed 


since 1945 has been due to the deter 


rent power exercised by bom 


Strategic 
bers with their capacity for delivering 


atom bombs anywhere they might he 


needed. It was this country’s statesmen, 


industrialists, engine designers, sci 


ers, 


entists, workmen, and airmen who had 
the vision, the industry, and the initia 
tive to bring that deterrent to a third 
World War into being. And I might 
include the taxpayer, without whose 
contribution the enormous financial re 
quirements of the strategic-bomber con 
cept and the atomic program could not 


have been met. 


“Ultimate Weapon” 
It 


we 


is now the time, however, when 


must relegate strategic bombing to 
a secondary position and seek a new 


shall 


that 


ultimate weapon” which pref 
de 
we once had over Red 


kinder 


to contribute 


erably not only return to us 


ciding “edge” 


likewise be to 


the taxpayer and be able 


but 


iggression 


something constructive to the world 


whose uneasy armistice we hope it will 


successtully transmute into pe rmanent 


peace. 
It should be rather plain that there 


is but little use “wildcatting” in the 


In 


well-nigh exhausted oil fields of con 
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ventional armament. The deepest hole 
we can sink wiil at best bring no gusher 


but rather some little trickle encourag 


ing our prospective opponent to outdo 


us with his totalitarian command of 


engineering and his hordes of 


} 
suave 


We mus 


third world 


labor. 

deterrent to a 
horizons: in a 
already 


held where have 


revea ed 


pose of 


shall successfully have 


The held to which 


than ar r brancl 


wineering and si 


j 


n inkind. 
ts on 
sINnce 

hinese 


powder 


Principle We!l Known 
In this cor 


think that t 


ple was 


Internati literature long 


before the war 2 came simply 


as the result sufhcient prac 


“hard 


e of ; known principle. 


tical engineering eff to the 
ware stag 


Also the 


rockets constitu very 


postwar fellow 
modest ex 
amples of ha n be accomplished 


} 


this along technical, 


lines. We 


rental, immovab!e 


with 

liitary need 

fear road 

locks 
, 

velopmer 


I 
for the 


along the path of further de 


rocket, 


principal difficulties have al 


large licuid 


ready been congue red At some dis 


tance along this path—a very attainable 
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distance, by the way—stands the multi 


stage, orbital rocket ship bearing a crew 


out beyond the stratospher« 
launch such a 


The first nation to 


rocket ship will possess, in my opiniot 
what may well be 
tumate weapon 
once it has fully 
lect upon wou 1-be agy 
be capable of servin 
entific—that ts t 
ends. 
The drawing on page 772 shows a 
liquid rocket some 265 feet in height. 
et it be 65 feet in diameter and weigh 
000 tons about the same as a | 
The 


with 6,15 


cruiser. rockets tanks WI! 
loaded 

" 
vd nitric acid 


oad 


tons of hydrazine 


for an avera 


In Three Sections 
This enor 

made in thr 

other. The 

booster stag 


notors 


e the horizontal 


The now empty booster stage drops 


off and the rockets ol the second 


booster stage ignite, impartil to the 


f 14.264 miles an I 


ship a velocity of 14,364 


The 


during the ensuing 124 seconds 
angle of climb will be down to almost 





Dr. von Braun served as techni- 
cal director of the German 
Liquid Fuel Rocket and Guided 
Missile Center at Peénemuende 
from 1937 until the end of 
World War Il. Since that time 
he has been associated with the 
U. S. Army Ordnance Corps 
At present, Dr. von Braun is 
technical director, guided mis- 
sile development group, Red- 
stone Arsenal, Huntsville, Ala 











the horizontal—just 


the latter, and the altitude 


increased to 39.5 miues 


second-stage propellants 


and the stage is dropped. 


18,468 Miles an Hour 
The third stage 


unlike an airplane 


the 220 tons of thru 


1 
rocket motors and 


crew. It reaches a 


miles an hour just 84 


63.3 mules 
There is still ample fuel tor 


motors to continue thrust 


their 


they are shut off by the automat 


in integrating a 


i special speed measur 


rocket ship now 
lajor portion 


Since 15,4 


what highe I 


ae x ¥ r 
te» aa ee 
Saw eee= obeen 
14} 
would lose its 
would have to 
ts wings. 
' 
In order to 


landing of this nature, 


tegrating accelerometer to cu the 


power at a velocity somewhat higher 


than the circular velocity at that alti 


tude. Thus the centrifugal force at right 


angles to the flight path exceeds the 
and the 
laws of celestial mechanics decree that 


which 


farther out 


attraction of gravity slightly 


the ship enter an elliptical patl 


carries it farther and into 


space. After the ship has gone halfway 


around the earth it reaches the highest 


point of the ellipse—th 


apogee—at 1,075 miles of 


During this unpowered climb, which 
5 t 

1 
takes Sr munutes, gravity 

been working on the vessel and will 
have reduced the speed from 18,468 
i bit 


miles an hour to 14,770, which is 


771 











PERSONNEL SPACE 
CARGO SPACE 





NITRIC ACID 





yen 


ea 


HYDRAZINE 


City 


HYDROGEN PEROXIDE 


NITRIC ACID AND HYDRAZINE PUMP; FOR PUMP TURBINES 


FOUR MAIN PROPULSION MORE 
AND ONE CRUISING WV 
<a : 


ate 








STABILIZERS 


NITRIC ACID AILERON 


HYDRAZINE RUDDER 


LANDING FLAP 


HYDROGEN PEROXIDE 
FOR PUMP TURBINES 


PUMPS FOR HYDRAZINE AND NITRIC ACID 


SWIVEL-MOUNTED ROCKET MOTORS 
FOR STEERING (FOUR UNITS OF THREE EACH 


=} 
> 


PARACHUTE COMPARTMENT 


—= 
ee 
iba 

ie 


22 MAIN PROPULSION ROCKET MOTORS 


' 
‘eT 


Ag 


apeeies 


+ 


NITRIC ACID 








HYDRAZINE 








a _— ; me “ior* 
-—— ee . STABILIZER FINTSTE 
HYDROGEN PEROXIDE TANKS ; Va 3 {HORIZONTAL CON 


oa 





iN 
CAT CONTROL) — 


EXHAUST OUT 


me yA YDRAZ INES 


mF 





less than the “circular velocity” cor 
responding to the apogee. If we wish 
the rocket ship to remain at apogee 
height, we must augment its speed 
enough to bring it up to the “circular 
hour. Ac 


velocity”—15,800 miles an 


cordingly, the rocket motors are oper 
ated long enough to make up the dif 
ference and increase the speed by 1,030 
miles an hour. 

Now our rocket ship will be circling 
I >5 miles at 


the earth ata eight ot i, 


a speed of 15,800 miles an hour—just 


1 


a littl over 4 miles a second. It will 


take two hours to make the full circle 
and will require no power whatsoever. 
Furthermore, it will remain in this 
orbit indefinitely. 

We have selected the orbit’s plans in 
such a manner that its most northerly 
point passes over the Arctic Circle and 
the most southerly point just crosses the 


This 


mediary between an equatorial one and 


Antarctic Circle. orbit is inter 


one which crosses the poles, and for a 
very good reason. The movement of 
and the 


the rocket ship in its orbit 


rotation of the earth so combine that 
there is no point on the earth’s surface 
which cannot be observed from the 
rocket ship at least once every twenty 
four hours—unless that point lies with 
in the Arctic or Antarctic Circles. 
Herein lies the key to military space 
superiority, for nothing but isolated 
outposts of an lie within 


enemy can 


the Arctic and Antarctic Circles, and 


the capabilities of rocket ships and 


vehicles extend far beyond mere ob 


servation, as I shall show. 


36-ton Pay Load 

The pay load of the rocket ship we 
are considering is about thirty-six tons 

equivalent to that of two of the new 
Super Constellations. During any single 
trip to the orbit these thirty-six tons of 
pay load can be discharged there and 
circling when the plane 


W ill remain 


like third Stave actuates its rocket mo 


tors and returns to the atmosphere to 


make a conventional airplane landing. 


The two booster stages will have ex 


oo 
= 





Drawing of the pro age rocket 


which would be used in setting up a 


satellite station in space 
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pelled retarding parachutes made ot 
woven wire after their propellants have 


been exhausted and will have landed 


in the ocean where their empty tanks 
will have kept them afloat until sal 
vaged. Thus any rocket ship can_ be 
reassembled, refueled, and relaunched 
an indeterminate number of umes. 

\ modest number « 


, " 1 
orbital rocne 


such 


ships can haul into 


their orbit sufkcient 
rial and = con 
nts to build a 


permanent station there—an artificial 
satellite 

Such an artificial satellite would pref 
erably be built in the shape of an 
would 


Within its rim 


this rotation would generate sufficient 


enormous wheel and rotate 


slowly around its axle. 


centrifugal force to simulate the « 
of gravity, rendering life far more com 


fortable for the inmates than if they 


were exposed for extended periods to 
the weightlessness otherwise existing in 
the orbit. 


The satellite would be designed and 


built in segments of nylon-reénforced 


plastic. One or more segments would 


be loaded into a rocket ship in the 


uninflated condition, much as rubber 


lite rafts are loaded into airplanes. 


Men in pressure suits would assemble 
the segments in the orbit, and, when 
the wheel was complete, it would be 


inflated from air tanks like an auto 


mobile tire. 


Of course the satellite would have 


its own air-conditioning system which 
would renew the oxy 
gen consumed by the 


crew and fulfill the 


other requirements 


necessary to prov ide 


them with an ample = 


supply of healthy, breathable air. 


this purpose, there would be a periodi 


visit by a rocket ship to provide not 


only oxygen, but food, water, and other 


necessities, 


Temperature control of the interi 


of a space station may be obtained 


regulating the ratio between heat 


sorpuion trom the sun an 


tion into space. This is easily done 


radiation shutters.” Electric power 


the station may be drawn from a sol 


reflector steam in 


tube 


generating 
connected to a_ turbo, 
Such a solar energy plant ts tar 


j 


ethcient in cloudless space than w 


the shell of the atmospher 
We calculate 


250 feet in 


that a satellite 


diameter could 


modate a crew ot betweet 


would wel, h abou 


ren. It 
and could therefore 


course Ol 


orbit 


Military Uses 


The first and obvious militar 


cation of such a station is th 


onnaissance and 


observatic 
inch reflecting teles 


Mount 


more I 


that on Wilson will 


They will not be in the statio 


float freely 


but will 


hundred feet distant from it 


same orbit. 


Cameras like those used 


surveying will automatically t 
, 

connaissance pictures, being bra 
. ’ 

on their subjects by reaction flywheel 


radiocontrolled from the outstation. 


The field of view of the camera will 


be checked from within the station via 
television screen, while the camera shut 


1] 


ter will Plate 


be tripped by radi 


transfer will be automatk 

\ single telescope can make 1 ex 
posures during the 2 hours it takes the 
circumnavigate the earth 


a d iV. The 


either in the out 


station to 


more than negatives 


1,000 
may be evaluated 
station or they may be sent to earth on 
the weekly supply rocket ship. Immedi 
ate televising of results to earth is also 
within the range of possibility 

The 


reflecting 


resolving power o 


telescoyx 


inches that 


apart 


equiv: nt to the capabili 


naked eve at a distance 


Improved Radarscope 


would a 


The station 
cop 
perior 


nd thus be 


the thickest 
An orbital recor 


) any tron curtain! 


1} 





econnalssance 1s t th t he second satellite station can fol 


iry applicatic DY 


While nay it [ a 


radar and also cor 
station Space, 


hope 


seriou ny station 


miulita I ay ’ ne < reater po inutes betor i missile 


tentia ground or ocean. 
I 1 
be establishec 


The mis 


establish 


pute 
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between the two lines 





Second Orbital Station 


stablish 


1 
enemy but 


prospective 


n—a sort of siderea 


ype we won't have to ust 


int the maximum of 


combined with the 


maximum effect if worst 


comes to worst. 


Millions of 


people all over the world 


io remote control. 
enter the held of 
some 
reaches its 


\ target 


would become aware of this tiny man 


made constellation whipping across the 


skies and visible to those who knew 


where to look during the hours of 
dawn and dusk when it would glitter 
For 


would represent an ever-present 


in the sun. the peace-minded it 


guard 


ian against Wa the usurpers ot 


woul n itly be 


power reminded 


they w world discord at 


Vulnerability 
What about the vulner 


in artificial sat 


calling it 


trove trom 


possibile 


were | 


*} 


DuULIE 


il 
With pu 


station ncture-pr 
h as applied in bullet 
res and with compart 


we can pro\ ide 


ntation 


some protection Ne 


theless, an interceptor rocket 


discounted. 
let us not forget that an 
of the inte rception of one second 
amount to four miles in distance, 
jue to the velocity of the station 


ic warhead on such an 


‘ : 1 : ' 
ceptor missile would be relatively 


effective to increase its radius of de 


structiveness, for the pressure wave pro 


duced by an atomic explosion is non 


existent in a vacuum. 
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Another possible method of attack 
is, Of course, a manned rocket ship 
Any 


vessel would simply be carrying pres 


rocket artillery. such 


with space 


ently familiar forms of air combat 


out beyond the atmosphere and there is 


no doubt whatsoever that in such a 


case the victory would go to the side 


which made the first hit. We cannot 


doubt that a space station is vulnerable 


to such an attack, if it be presumed 


that the prospective enemy has been 


allowed to develop his rocketry at the 


Same rate as we, 


Ground Installations 


In order to set up an outer station, 


we must first build very extensive 


ground installations. They will consist 


of elaborate take-off or launching sites, 


great plants for building and testing 


rockets, special factories for the neces 


sary chemicals, ships for retrieving 


boosters, and much more. These, not 


the station itself, are the things to at 


tack. 


If we get our ground establish 


can 
ment set up and working and establish 


our artificial satellite with its space-to 


ground missiles ready for action, we 


can stop any opponent cold in his at 
tempt to challenge our fortress in space! 


The 


solute certainty an 


space station can destroy with ab 


enemy space craft 


prior to its launching. 


But far better would it be if we could 


say to the enemy 2 gee —— 
determined, 


packed “No!” 


he is only 


power 
when 
beginning 
his development of 
manned craft! 


And 


building of ground installations. I be 


space 


still better if we can forestall his 


lieve that there is still time for us to ac 


complish this, and I urge that it be done! 


Scientists Dubious 


There are some scientists and en 


gineers who do not at all question the 
feasibility of manned space ships, yet 
who believe that it is too soon to tackle 
an all-out space program. Their ex 
planation of this Fabian attitude is that 
the time is not yet ripe. They claim 
that the whether 


conquest of space 


for military or scientific ends—will 


come as a sort of natural by-product 
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of the many-branched development of 
supersonic aircraft and guided missiles 


which is now taking place in this 


country. 
I do not share this point oft view at 
all, and I want to point out that when 


the Manhattan Project was started a 


lot of people screamed that the time 


wasn’t ripe for the atom bomb 


On the other hand, there were tore 


sighted men who dared to take the 


vital step because they knew full 


that, if an atom bomb could be built 


it could never become a reality 


product of the academic studies 


on nuclear physics being carried on at 


various schools ind coleue 


Problems Fewer 


I would not be surprise« 1 good 


many readers were to consider the 


building of enormous, man-carrying 
& 


space vessels and using them to set up 
somewhat on the 


maybe you would even call 


a space station as 


risky side 


it fantastic. But let me assure you that 


we who advocate it are faced with far 


fewer basic problems than were the 


men who undertook the atom-bomb 


development back in 1940! 
I am not claiming, mind you, that 


station is as simple 


automobile, or 


building a space 
even 


} 


UC 


as putting a new 


a new jet aircraft engine 


thar 


of the greatest engineering problems of 


into proc 


tion. It is far more that—it is one 


the age. We must expect many a set 


back and 
backs 


many a heartbreak, but set 


and heartbreaks are part and 


parcel of any courageous, far-sighted 


engineering ¢ flort 


Now for an estimate of the time and 


money required to make the effort a 


reality: If this project is undertaken 


without delay, if it is pursued reso 


lutely, if it is pushed to the ultimate, 
then it can be completed far enough to 
have a recognizable military value with 
in ten years and at a cost not to exceed 
four billion dollars 
By undertaking it without del 

we she uld 
Ii 


do not mean that 


eae j 1 “4 
ately undertake the nar var 


et ships. The first thing 


f ' 
of manned roct 


we ought to do is to set up a study 


schedule costing at most a couple ol 


which will take under 


each ar d 


milion dollars 


advisement every phase of 


the problem and present c 


studies of the various tactors 
ments entering into it. 
Let me give an cxampie o 
ol thing lt 
about 


standa 


in the 


and money when 


hardware 


stage, 
gown a great 
ties which woul 


auesigi 


Prior to 
manned orbita! rock 
to develop re] 


, 
rocket 


miniature 
ms which otherwise 
full-scale 

We 

in our de 
fear of their being 
When we hr 
during the sun 
perfectly Riga 
kind of 


mon. But the 


thing whicl 
step we 
that rocket 


and firing 


but reckless, as su 


proved, 


Money Needed 
With what we k 
rocketry, with the 


nology has 


re wched, 
whatsoever 

another step forward ot 
of magnitude. There's 
lem to building a 
there is to building a 


It just costs more money. 


Eprtor’s Notre.—Thi repre 


sents the views of the and 


ssarily reflect opinions 


Depart 


does not ne 
or policies of the 
Army. 

The illustration on pag 
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alanced Forces for the U. S. 


Excessive “Preparedness” Might Cause Peacetime Disaster 


I¢ 


' 
line 


f tasks confronting 


By Hoffman Nickerson 


ships, but also different 
which 


iter vessels 


accomplish missions for 


fighting strength was 


could 
mm civilian 


ian 


could 








Nickerson is an outstanding 
military historian and author of 
numerous works inciuding “Can 
We Limit War?” “The Armed 
Horde,” “Arms and Policy,” and 
“The New Slavery.” 
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British national strategy 


j15, 


land forces only to garrison 


ouulving 


ind to make sure that possible invaders 


ly secure possessions 


would have to 


ler to succeed, 


cl 
home islands 


In OF 


army Was con 


Lass 


Decision Difficult 
Deciding between army and navy re 


juirements became difhcult in cases 


n either necessity -or deliberate 


policy required 


For 
| | 


an ! eariy ¢ 


j 


great efforts by 


land and sea. instance, in 


ighteenth 


enteenth 
oth was as essential 
ind it was 


today, 
Holland because the 
both countries depended 
overseas trade. But England, be 
in island, had no land frontier to 
ided whereas Holland could be 


threatened by land. 


de Ie 


\ variant of the same situation en 


into the later rivalry between 


England and France because France 
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not only had land frontiers to defend 
but in addition was often attempting 
to expand in Eurepe as well as over 
seas, 

In these difficult cases, governments 
and their military advisers had to de 
cide what was the chief threat to their 
independence or to any other policy of 
theirs which was considered worth a 
war. As the French say: Pourvoir tou 
jours au plus pressé-—* Always provide 
against the most pressing or the most 


urgent need.” 


Apply Old Principles 

Today the old principles must be 
applied to new questions as well as to 
the old ones. Air forces have been 
added to armies and navies, thus mak 
ing the old tug of war between the 
services into a triangle besides raising 
the question of the balance within an 
air force as between the different types 
of planes, not to speak of rockets and 
guided missiles. 

Finally the unprecedented and enor 
mous authority of twentieth-century 
governments over the governed has 
moved the whole idea of balanced force 
into a new dimension. That authority 


has become so absolute that for the 


first time in history mere preparation 
for war without a great “shooting war” 
may so derange the whole national 
economy as to defeat through political 
and social disorder a nation which in 
dulges in excessive “preparedness.” 
Limiting ourselves to the balance be 
tween civilian and defense spending 
and to the balance between the three 
services, after this rapid glance at the 
may 


general principles involved we 


now turn to our own concrete case. 


Possible Enemies 

The only group of potentially hostile 
governments which might compel us to 
large-scale armed effort within the near 
future is composed of the U.S.S.R., 
Red China, and the Red satellites in 
Europe. 
various 


In addition, elements of 


Asiatic and African peoples inflamed 


against European colonialism, or at 
least against the bitter memories thereof, 
might create troublesome diversions if 
we were already engaged against the 


organized Red forces. 
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There are also groups of fanatical 


Communists and different sorts of 


Communist sympathizers in many if 
not most non-Communist countries. 
an end of 


As a 
] 


peatedly announced goal of world con 


means to their re 


quest the Reds have worked out a 


new form of international competition 
which is aptly known as “cold war.” 
This has been developed from hints by 
the great military philosopher Clause 
witz, especially from a passage in Chap 
ter 3B, “Of the Magnitude of the Object 
of the War and the Efforts To Be 
Made,” in Book VIII of his well-known 
work “On War.” 

In that passage Clausewitz discusses 
extremity” of military 


“the utmost 


exertion and concludes, “In most cases 
this attempt at an extreme effort would 
be wrecked by the opposing weight of 


forces within itself.’ 


Internal Disorder 

In other words, if one party in pre 
paring for an expected cenflict militar- 
izes so much of its economy as to 
make life intolerable for any consider 
able number of its citizens while the 
second party does not commit this 
error, then internal social and political 
disorganization within the first party 
will set in. If this disorganization con 
tinues to grow, then the afflicted people 
may in the long run be defeated with 
little or no hostile military effort. 


A human group staging an offensive 


Below, 


cold war, in this case the Reds of the 


l 


world centered in Moscow, needs highly 


organized armed forces but only for 


politically Cefensive missions. As yet 


the tunctiua of the Red armies, navies, 


and air forces of the world has been 


that of discouraging or deterring pre 


ventive wars” of a conventional sort by 
the non-Communist governments; also 
that ot keeping the threat of invasion 
hanging over the accessible non-Com 


munist peoples. 


Kept in Background 

This threat, however, is kept in the 
background. The “marching wing” or 
offensive component of the Red cold 
war is composed of a continual series 
of political and diplomatic moves by 
the Red governments, together with the 


trained 


activity of agents and propa 
gandist agitators who exasperate in 
ternal quarrels within non-Communist 
countries, foment strikes where they 
can do so, and threaten timid or ex 
posed individuals who might oppose 
Communism politically. 

All this is designed to harass and 
confuse the non-Communist people s by 
what Clausewitz might have called 


This 


political war has been and is being sup 


“direct attacks upon opinion 
plemented by “shooting wars” too small 
and too indirectly connected with Mos 
cow to provoke the non-Communist 
powers into all.out armed attack upon 


the Soviet Union 


a demolished bridge complex near Sinp'o testifies to the ac- 


curacy and the effectiveness of pin-point bombing activities in Korea 





This method has been tried in Greece 
Malaya, 


case the 


and is being tried in Indo 


China, and Korea. In every 


objective has been the same: to wage 


cheaply and at the same time to 


war 


compel the non-Communist powers to 


comparatively heavy expense in man 


power and especially tr which 
ls and 


money, 


dex to the amount of goo 


isan 


services require d. 


Liberties Relinquished 
We should 


<1 


form ¢ 
or how we 


deal 


effectively 
which the Re 
whether we 
pand at 

the belief 
munist 


political opponer 


increase of their 


intern 


erned territor 


Limit to Spending 


We are ere on 


Clausewitz’ point that 


ticable limit t ilitary spending 


word, militar’ nd spending 


extreme Obviously 


there is an absolute limi the 


amount 


which anv human 


from producti purposes 


Fighting men on acti service cannot 


} 


make a living by agriculture or by any 


other means. A war party of savages 


in their 


who have eaten the 





“The unprecedented and enor- 
mous authority of twentieth- 
century governments over the 
governed has moved the whole 
idea of balanced force into a 
new dimension. That authority 
has become so absolute that for 
the first time in history mere 
preparation for war without a 
great ‘shooting war’ may so 
derange the whole national 
economy as to defeat through 
political and social disorder a 
nation which indulges in ex- 
cessive ‘preparedness’.” 











pouches and cannot capture some ac 
cumulated stock must break off opera 
tions either to hunt game or to return 


to camp where their women and suf 


ficiently grown children have presurm 


ibly been doing what they could to 


produce or collect food against their 
return. 

In civilized societies, a city in which 
ll full-grown males had to go on per 


manent, full-time police duty would 
presently starve. 

Further, in civilized societies there is, 
far below this absolute limit, a prac 


} 


ticable limit. Long before widespread 


starvation begins—often before there is 
uny starvation at all—excessive militari 
zation beg ns to jam the complex eco 
nomic processes by which a high ma 


terial civilization is carried on 


Is It Worth While? 


If sacrifices which the citizens con 
sider too great are too long demanded 
of them they begin to wonder whether 
the war effort is worth while and 
whether a victorious enemy will injure 
them more than their own government 
is already doing. Finally the war effort 
breaks down. 


This 


spending 


practicabie limit of military 


and of military effort in 


reneral is elastic because it depends 


upon public opinion and upon the 


extent to which the government can 


control the governed. In 1918 the 


Germans surrendered without being in 
vaded because they believed the implied 
President Wilson 


promise made by 


that a republican Germany would re 


ceive comparatively mild terms of 
peace, while in 1945 they fought until 
most of their country had been occupied. 


The National Socialist party had a 


firmer grip on them than had William 
II, but 


render” 


also the “unconditional sur 
slogan of their enemies left 
them little to hope for. When public 
opinion is likely from the beginning 
to prove unequal to the strain of war, 
then governments will do well to keep 


the peace. 


Morale Lowered 


For instance it now appears that in 
1939 the French politicians would have 
been wise had they avoided war, since 
a number of causes, culminating in the 
antics of Leon Blum and his “Popular 
Front,” had so lowered the national 
spirit that stubborn and prolonged ef 
fort could not be expected, 

In our own case at the moment, with 
Americans actually fighting only in 
Korea as these lines are written in De 
cember 1952, the question of how much 


military effort will prove tolerable is 


chiefly one of spending. 
Taft 


ind honesty no one will ques 


Senator whose experience, 


ability, 
tion has recorded in his book, “Foreign 
belief that 


Policy for Americans,” his 


a total Federal budget, military and 
otherwise, of much more than seventy 
billions would be disastrous. 
After all, we are supposed to be 
opposing Communism in order to pre 
serve as much as possible of our per 
sonal liberties not only against the Reds 
but also against our own Government. 


Whatever the 


of cold-war military 


limit 


spending should be, 


once some limit has 
been set the question 
then arises: How much 
should go to each of the three services? 
This again must be discussed in terms 
of money—the common denominator 
of goods and services. 
At the same time we must ask our 
selves the old questions: First, how can 
our possible enemies hurt us most? 
Secondly, what are the most effective 
means by which we can impose our 
will upon them? 


A glance at ld 


any map of the work 
must be pri 


Alaska and 


organized 


shows that our strategy 


marily oceanic. Outside of 


easternmost Siberia our 
forces and those of the Reds can make 


contact only after crossing thousands of 
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miles of salt water either in ships or 


planes. The amount of force which we 


could bring to bear outside the conti 
nental United States must therefore be 
limited by the effectiveness of sea and 


air transport. 


naval 


At the same time, given our 


strength, the supreme military threat 


of invasion and occupation by hostile 


land torces does not exist for us as 


it does tor our allies in continental 


Europe and Asia. 


Blockade Difficult 

Moreover, while that naval strength 
is maintained it will be practically im 
possible to blockade the continental 
United States closely enough, either by 
means, SO as 


submarines or by other 


to cut us off from overseas access 
strategic raw materials. 
hardly 


Hostile naval activity could 


do more than interfere with our opera 
tions in European and Asiatic waters. 
The only 


country is that of some form of long 


serious threat to our home 


range bombardment from the air. 


Correspondingly, the only attacks 


which we could launch against any 


important Red center at the beginning 


of a third world war would be from 


the air. 


If we were at al! certain that 


long 
range air bombardment might come 


anywhere near being decisive either 
against ourselves or in a comparatively 
the Reds, that be 


Most de 


short time against 


lief would settle the matter 
fense spending would rightly go to the 
Air Force with the other two services 
getting only small percentages. 

however, 


In fact, expert opinion ts 


so divided as to the chances of such 


bombing being decisive that, while we 
must fear it for ourselves, we must not 


be toc hopeful as to its eflectiveness 


against the Soviet Union. 
Bombing Indecisive 
Bush, 


such 


Vannevar 
thinks 


unlikely to be 


For instance, Dr 


a high authority, that 


bombing is decisive. 
Moreover the bombing propagandists 
are suspiciously like schoolboys who, 
after losing a football game, are always 


Wait 


them there is always “pie in the sky.’ 


saying, until next year.” For 


In the next great war, so they keep t 
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ing us, all obstacles will be vanquished, 
and the strategic air forces of the world, 


armed with the new explosives, will 


come into their own. 
In cases of uncertainty on the highest 


national level, the only wise course is 


to play safe by assur 
ing that hostile opera 


tions against ourscives 


lies! 
may prove a littie more ¢ 


and our own opera 


tions of the same sort & 


a little less effective than we think 


probable. 


Useful Diversion 


This means that defense against long 
" 


range bombing should be given a high 


priority, that such bombing by our 


selves should be considered chiefly as 


{ 


a useful diversion, and that the func 
tions of the Navy and Army in seizing 
and holding advance bombing bases 
such bases to pe ible 


enemies should not be neglected. 


All political 


strongly against bombing hostile « 


and in denying 
considerations 
A military decision over the enor 


block of 


hardly 


territorial Communist-g 


erned states can be expected 


unless considerable parts of the popu 


lations subject to Communist rule cat 
j 


be persuaded to come over to our side 


attack on 


To cite the nastiness of 


civilian populations is not 


Direct hit on enemy marshaling yard at 
Hunyung on Manchurian border in Korea 


disparage t 
airmen Dut 


sults 


meant to 


courage and SK! 


oniy to show the 


inseparable trom bombit 


To say that Communists themsel 


that horr 


Ww pou ics 


hig 


nonce 
which 


babic 


j 


where cities are bomb 


ing business. ( 

tent to which w 

ing method 

make more 

which is the wint 

now subject to ( 

In conclusion, our 

should depend upon an 

based upon sea power plus the 
au superioritic 


ust come 


Size of the Army 


How large an Army we should raise 


will depend upon the amount of 


mean to hold or help to 


Asia fre the 


beginning of possible hostilities. Ob 


ground we 
hold in Europe and 
with our of 156 


viously, population 


millions and with the unwillingness 
our illies to 


we Ameri an carn 


the Eurasian mainland again 


raise 
paig 
ta 


1 


vuunist block with a port 


ering ours by about s¢ 
ire out of the question 
in, the r 1ISINg « 
iit vreat n 
dadition to great na 
| 
nas impoverishe ! 
a warning 
mnantly sea 


me 





The Secretaries of the Armed Forces 





Serving under Charles E. Wilson, the new civilian Secretaries of 
the armed forces have now taken their posts. They are: Robert 
Stevens, Secretary of the Army; R. B. Anderson, Secretary of 
the Navy; and Harold E. Talbott, Secretary of the Air Force. 





e R. B. Anderson, Secretary of the 
Navy, was born in Burleson, Tex., on 
June 4, 1910. He was graduated from 
the University of Texas with an LL.B 
| in 1932. Elected to the Texas 
Legislature in that year, he held nu 
merous other positions in the State gov 
ernment inc luding the offices of assistant 
attorney general and chairman of the 
State Board of Education. 
Mr. Anderson had been manager of 
the W. T. Waggoner Estate, Vernon, 
IQO4I He was also a director 
xas Industrial Conference, 
deputy chairman of the Federal Reserve 
Bank of Dallas, and member of th 
National Manpower commission. Mr 
Anderson was also a director of the 


can Petroleum Institute 


e Robert Stevens, new Secretary of the te e Harold E. Talbott, 
Army, was born in Fanwood, N.J., on 
July 21. 1809. He was graduated from : th Air Force. A nat 


Yal 


i pmoonecr in alr 
raft production, is the new Secretary of 
e of Pottstown, 
was graduated from Yale in 


entered the construction field 


Mr. Talbott became president 
Davyton-Wright Company for the 
struction of airplan nd was also 
neral manager of the Dayton Metal 
Products Company e has been closely 
issociated with the direction of many 
aircraft and 
utomotive field 

In World W if I Mr I ilbott was 
missioned a major in the Air Force 
in World War II he served for a 
is director of Aircraft Production 

War Production Board 
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by 
George Fielding Eliot 


. 


United States infantry 
weapons pass the crucial 
test of combat in Korea 


VER since the days of the Pennsy! 
‘3 vania rifle, we have nourished an 
insistent idea that American soldiers 
should have the best weapons in the 
world. That is, of course, the natural 
military philosophy for a highly indi 
ours. We 


have no manpower to waste. When we 


vidualistic society such as 


fight, we fight with citizen-soldiers. 


Therefore we must provide them with 


the best of weapons in order that if 


fight we must, we may do so at the 
least cost in lives. 

Unfortunately, in days gone by a vigi 
lant public opinion did not always 
guard this philosophy against the in 
roads of wishful thinking and false 
economy. In 1860, tor example, we find 


the War 


disquiet d at the 


Department—understandably 


state of the Nation 


timidly asking Congress for $400,000 to 


buy new model percussion-cap rifle $ lor 


the militia. 


Request Rebuffed 


This modest request was sternly re 


Wilson of Massachu 


that 


buffed by Senator 


setts. Pointing to the fact there 


' 
muskets 1n 


the various arsenals, he cried 


were 190, smoothbore 
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at pms, . 


Battlefield Verdict | 


“These arms were good enough to 
fight the Mexican war with; they have 
been good enough to fight the battles of 
the country in the past, and, | think, 
are as good to be distributed among the 
militia of the country, for the purpose 
for which the militia need to use them, 
as the improved arms that are now 


being made.” 


Learned by Experience 


\ year later this same Senator Wil 


son—in the new and unaccustomed 
quality of colonel of the 22nd Massa 
chusetts Volunteer Infantry—was mak 


ing painful first-hand acquaintance 
with “the purpose for which the militia 
need to use arms” and was having 
plenty to say about the negligence and 
lack of foresight of the War Depart 
ment. 

No subject, indeed, was the occasion 


of more scathing public and Congres 





Major Eliot is military and na- 
val correspondent with General 
Features Syndicate and military 
analyst for the Mutual Broad- 
casting System. He is the author 
of several books including “The 
Ramparts We Watch” and 
“Hate, Hope, and High Ex- 
plosiv es 14 











sional comment in the early days of the 
War lack of 


weapons tor the volunteer 


Civil than the proper 
swarms ot 
troops which were so hastily assembled 
Yet these bitter memories did not pro 
action when, a few 


duce corrective 


years later, the Army pointed out that 


its soldiers armed with single-shot 
Springhelds were fighting Indians pro 
vided with Winchester repeaters 

Nor did even this lesson prevent an 
American army from showing up be 
fore the Spanish fortifications around 
Santiago with volunteer regiments 
armed with these same smoke-belching 
Springfields, to fight Spaniards armed 


with smokeless powder Mausers 


No Weapons System 
] a 


produce 


The Spanish lesson did 
Springheld ’o3 which 


best mili 


good rifle—the 
remained for many years the 


tary rifle in the world. But it did not 


produce a weapons system. It took th 


wider and urgent demand 


World War I to do that 


1; 


more 


The tactical nee 


men and automatk weapons 


iding infantry w 


battlefield and pro 


high-angle weapons which could knox 


machine guns behind rt 


out hostile 


il cover pave us ¢ first true intantry 


svster the Springheld 


we apons 





the BAR, the Browning heavy machine 
gun, and the 3-inch mortar. We have 
been developing that weapons system 
ever since in parallel with our armor 
and artillery weapons systems. 
went 


We learned as we as we 


shifted from the comforts of isolation 
to the burdens of world responsibility, 
and in the last two great wars millions 
of Americans gained (like Senator Wil 
son) first-hand acquaintance with mili 
tary requirements, 

We have begun seriously to turn 


American inventive and _ productive 


genius to the weapons 


problem—and the re 


sults must be viewed 

against the background 

of the past to be judged 

a in their true perspective. 
rs 

fact that we entered World War I with 

had 


weapons line to occa 


We were proud of the 


the world’s best military rifle—we 
little else n th 
sion pride. 

In World War Il 


complete “trom soup 


we had our own 
weapons syste! 
to nuts,” and it produced among other 
best-armed that 


conflict. No small 


things the infantry 


fought in that great 


accomplishment for only twenty-three 


years of effort with precious little spend 
ing money most of the time. 


There was, of course, something of 


a letdown after the end of the war. It 


would have been too much to expect 


that there would not be. Hopes of 


world peace, which yroved illusory, 
I I 


| 


and revulsion from the horrors of the 


great conflict produced their inevitable 
results. 
Th mmense stocks of arms and 


munitions left over 


irom the war pr¢ 
duced as hypnotic an effect on the con 

, 
gressiona 


Mexican 


congressional mind of 1860. 


is did the 190, 


mind of 1964f 


War 


muskets on the 


Research Continued 
y et the 
Ther 


resear h 


etdown was far from tota 


} 


was little actual production, 
} | ] , 

and develop nent continuc 

and a few modest production programs 

were pushed ahead on the most urgent 

items. 


When the 


exactly 


Korean shock 


read “to the last 


came, Wwe 


were not 


gaiter button,” but we were able to 


82 


fight, and the new types of weapons 


we absolutely had to have—a more 


powerful rocket-launcher and a better 


medium tank—we were able to pro 
vide within a reasonable length « 


time 


The Virtue of System 


This is the great virtue of systema 


uzed weapons development 


does not 


intantry 


Such a system seek to do 


establishes pri 


everything at once. It 


orities in accordance with changing 


tactical needs. It operates by the only 


acceptable yardstick—comparative fre 
power on the battlefield. The infantry 
it serves must be able to produce a 
higher volume of firepower than any 
opposing infantry. 

Weapons which meet this standard 
are retained as long as they are useful. 
Weapons which do not meet it, or 


which are outmoded by changing tacti 


1 , 
ulrements, are replaced or dis 


carded 
Ideal 


met in practice 


' 
ind the ideal is very nearly 


there should be behind 


every weapon actually in the hands of 


troops a test model of a better weapon 
undergoing als at a proving ground 


or in the hands of field-test teams, and 


behind that the blueprint of a still be 


ter one being mulled over by the re 


search and deve opment people. 


The Time Factor 


Sut it is well to remember the time 


rs in these Even an ap 


ag processes. 
proved test model may be years away 
from full-scale production; a blueprint 

} 


much further off. Some schedules may 


hastened by selective pressures 

ay be retarded to give pric 
urgent items, 

None of this is simple—there is just 


nothing simple at all about the arma 
ment business these days. A great dea 
of sound judgment and at times almost 


superhuman foresight are demanded ot 


1—at top level and all the 


Army 
Infantry Board, tl 


the line through the 
rees, the 
Corps, and the civilian pri 
ust to mention a few of those 
iately 
No on 


have been 


concerned, 


will claim that the results 


perfect. But on the whol 


yment has been sound and the 


the jud 


foresight, if not superhuman, at 
Thus 


rocket launcher, to meet the threat ol 


reasonably acute. the 3.5-inch 


improved hostile tanks, was ready when 


it was needed in Korea. 

Who can say whether it would ha 
been ready, if more time and money 
had, instead, been devoted to producing 
automatic rifle—which is not 


as the Mr BAR 


are notably superior to anything op 


a fully 


plus the 


needed yet, 


1 


posed to them and fully adequate for 


some time vet to me reir battlefield 


responsibilities, which the old 2.36-inch 


rocket launcher definitely wasn’t. 


“Pick and Choose” 


you can't do everything at 


once. There are only so many tons of 


steel, so many skilled man hours, so 


many dollars of appropriated funds 


ivailable. You have to pick and choose 


Of the wisdom of the choices made, 


the battlefield is the supreme test. From 
its verdict there can be no appeal. It has, 


for example, yet to be shown that there 


ire any unnecessary dead in Korea as 


a result of not having fully automatic 


very considerable numbers of 


American soldiers are walking around 


on their two feet today who would be 


beds if a re 


Ss or hospital 
le rocket launcher capable of stop 


ping the T34 tank hadn't been ready 


for their use. 

\n effective infantry weapons system 
is a living organism. The fresh blood 
of innovation and progress must flow 


" 
constantly 


through its 
veins, though it must 
so to speak avoid the 


high 


constant change for the 


blood pressure of 
sake of change. 

Mere solidified resist 
ince to anything new can, of course, 
kill it. The wonderfully intricate weap 
ons system of the medieval knight per 
ished when the feudal mind inside the 

accept the 
irmed with 


gbow or the musket—and feud 
ilism perished with it. 

But the more complex the system 
the greater the care that must be given 
to changing any of the interdependent 
pressure of 


parts under the mere spe 
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cialist enthusiasms. It is the system 
which produces hrepower and mobility 
on the battlefeld. 

verdict—is 


The final test—the final 


whether the system does this better 
than any opposing system. And the op 
ponents have the same headaches. Every 
nation with a large army has to answer 
the same perple xing questions ot « hoic e. 
design, test, production, acceptance, and 


interrelationship of the growing family 





= 


Enough manufacturing capacity must 
be available so that in case of full mo 


bilization the new weapon could be 


supplied in adequate quantities. The 
weapons system must be adjusted to 
receive and use it. The training system 
must be adapted to it. Stocks of am 


munition and spare parts must be 


available. 
So it isn’t much to the point to say 


that such-and-such a weapon is too old, 






















drmy ? 


\ 75-mm. recoilless-rifle team prepares to fire on Communists near the Han River 


of infantry weapons. 


\s to any particular weapon, its value 


must be considered solely on the basis 


ot how well it plays its part in the 


whole system of weapons. Your gadget 


minded expert will always be able to 


woduce the most convincing technical 
g 


reasons why this or that weapon is 


outmoded—indeed in most cases he 


1as only to point to the newer types 


already under test. 


Old Weapons Usable 


But to discard a weapon of proven 
effectiveness which is sull superior to 
anything in opposing armies involves 
widespread costs and dislocations whic h 
may well be unjustified. The old 
weapon cannot be laid aside until there 
are enough of the new either on hand 
lines to 


or coming off the assembly 


reéquip the whole army (11 cluding the 


civilian components). 
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or too heavy, or doesn’t shoot as far or 


fast as the latest razzle-d 


izzie hot-shot 
type. What is to the point is simply 
this: Does it do what it’s supposed to 
do as part of our infantry weapons sys 
tem? Is it an asset or a liability? 


Minor 


should be cured, by 


defects can be cured, and 


minor changes 


such as the steady reduction of weight 


in machine-gun tripods by the use o 
alloy metals. Tactical innovations—such 


as the Korean system of using tw 


BAR’s in 


bring about adjustments in the relatiy 


each infantry squad—may 


importance of weapons, 


The ability to make changes of this 


sort and take them in stride are the 


outward and visible signs of a healthy, 
living, growing weapons system, steer 
ing its careful course between the Scylla 
of woodenheaded conservatism (“the 

were good enough to fight the Mexican 


War and they'r 20 


1 enough today”) 








and the Charybdis of flutter-headed in 


novation for the sake of innovation, 


while constantly and honestly subject 
ing itself to the yardstick of compari 
son as a system with any possible com 


peting system. 


Pertinent Comments 


That the United States has an in 


fantry weapons system of this char 


acter, which is superior in hrepower 
and battleheld mobility to anything the 
Communist world can throw at it, we 
best of evidence: the battle 
The 
posse ssion 


Korean 


make this tact clear beyond reasonable 


have the 


held itself. writer has recently 











of comments 








come into 


based on experience which 


dispute. 
Here are a few typical comment 


not all of them, as will be seen, un 


critical, but adding up to just one thing 
than 


we have a better w apons syster 


they have 


The M1 rifle-—*Superior to the Rus 
(Tokarev M1938, Mig4o, or 


Mrg44) in simplicity, durability, ac 


sian rifle 
curacy, and reliability under all combat 
conditions (heat, cold, mud, rain) 
Never fails in combat 
commander 
“Not 


say it can fire as fast as it can be ai 


automatic, of course rut | 
and that’s what counts.”—Rifle squad 
leader 

Brou ning automat rifle (BAR) 


“Our most mobile and accurate base 


of automatic small-arms fire. The most 
reliable light automatic weapot 
hands of any army. No foreign auto 
rifle will even closely 


BAR in 


various 


matic compare 


with the accuracy, reliability 


under combat conditions, of 


freedom from mechanical malfun 


tions. . . Mud, rain, snow, or Commies 
couldn't stop ‘em. The Commies don't 


BAR’s like 


guns, or else they can't catch 


go atter our they do the 
machine 


up with us. Meanwhile we're giving 


them the works.”"—Rifle platoon s 
geant 
“My BAR’s were the mainstay for 


my firepower in a rapidly moving at 
tack. They were always there and work 
ing when needed.”"—Rifle company 


commander 

























(M1919A6). 
“More effective than the Russian Dekty 


Light machine gun 
arov in accuracy and volume of fire, but 


Very 


ot weather.” 


effective in all kinds 


ROK 


heavier. 
Commander of 
rifle company 

“Where | I liked 


the LMG’s with heavies. They weighed 


could, to replace 


a little more but were far more accu 
rate and could keep up sustained fire 
at medium rate almost indehnitely. 

{nother rifle company commander 
Heavy 


mixed verdict here. 


machine 


gun (1917A1).—No 
“Most reliable and 
gun in the 
proved both in World War II 
and in Korea 


hea y 


accurate heavy machine 


world 

Superior to the Rus 
, 

sian machine gun in mobility 


The bi 


ache I had was trying to keep some 


and firepower. rgest head 


rifle company from stealing my heavies. 
Oh, yes, the watercooled gun may seem 
a little heavy, but it will fire almost in 
definitely. It's more accurate than any 


other machine gun I've seen, ours or 


the Commies’ Machine-gun platoon 


sergeant 


(M19).—‘“The Rus 


sian 50-mm, mortar 1s not comparable 


60-mm,. mortar 


to the 60-mm. in range or effective 


ness. Fills the bill completely on 


targets up to 600 yards. After that you 


2 2S 


ll where in the 


can't te 
hell you'll hit. Use the 
60-mm. Mr barrel with 
the Mig 


plate, 


small base 
away the 
Gite see bipod and use as a 


hand-held w 


throw 


h 


upon, and it couldn't be 


beat.” 
“For 


beat. The Commies 


Weapons platoon sergeant 


close-in work it couldn't be 
light mortar was 
three o 


pretty sad; about one out of 


their rounds were duds.”—Mortar se 


tion leader. 


(Mri 


etlective 


Si-mm nortar 


M29) 


weapons. 


and 
“One of our most 
The Commies’ Russian 82-mm. couldn't 
accuracy iS if Was n ve 


} 


mostly ot Stamped parts 


compare in 
They couldn't 
and couldn't get 
could, The 


and has 


fire bat hre either, 
the fragmentation we 


M209 is even 


new 
} 
a circular 


Mortar 


platoon sergeant 


base plate.” 


I've seen the 81-mm. mortar break 


784 


up too many attac ks to doubt its accu 
racy or ability to lay down the meanest 
type of fire. The Commies especially 
WP Their 


bore safe and had to be fuzed 


feared our shells. ammo 


wasnt 
after the gun was set up. That slowed 


Morta 


them down all along the line 


nch heavy mortar (M2 


M 30) 
“Most deadly and most feared weapon 


in our infantry mortar family. . . Su 


perior to the 120-mm., Russian mortar 


in accuracy and volume of fire; an 





“That the United States has an 


infantry weapons system ... su 
perior in firepower and battlefield 
mobility to anything the Com 
munist world can throw at it, we 
evidence: the 


have the best of 


battlefield itself.” 





munition superior in tragmentation, 


safety in handling, and freedom from 


mechanical malfunctions. . . The 4.2 is 


our most deadly weapon. We can out 


fire our own 1065-mm., howitzers any 


time. Most of our regiments want to 


double the number of their 4.2’s. Why, 


if they aren’t getting the best from 


them? Heavy-mortar company com 
mander. 


57-mm 


(M-78) 


“Most effective weapon in the rifle com 


rifle 


recouless 


pany—deadly against personnel or 


bunkers up to 1,200 yards. The weight 
never bothered men. They were more 
than willing to put them where needed 

especially after seeing them in opera 


tion just once.”"—Rifle company com 


mande? nm section leader 


rifle (M-20) \ 
yards. Mors 


ainst bunkers and pillboxes 


alm or artillery. I believe most 
crews would like to change t 
much gre 


because Of 1s 


f20B1 
prayer 


The answer to a 


Al ility to pene 


° 
trate the heaviest armor of any known 
tank (at fifty to seventy-five yards) is 
unquestioned.” —Rifle platoon leader in 


Korea during June-December 1950. 


Mark 


Hand grenade 
/1—*Superior in every 
way to the Russian hand 
grenade. Our gre 


nades are better than 


anything the Commies 
toss at us.’—Z/nfantry 
vale 
The 


comes in for all-round criticism is the 


one infantry weapon which 
carbine. One officer damns it with faint 
praise—"A fine weapon tor a dustless 
country.” Other comments: 

“Sensitive to heat, cold, and dirt. The 
ineftec 


full-automatic fire feature is 


tive. Seems to be in high disfavor 
with a heavy majority of users in World 
War II and Korea. Most carbine car 
riers much prefer Mr’s today. . .”— 
Weapons platoon sergeant 

The only other major criticism is a 
composite comment about our pow 
der: “A heavy majority of combat in 
fantrymen of every rank wish that we 
had a ‘real’ smokeless powder for our 
rifles and machine guns, if not for all 
weapons.” 

So the evidence is in. Thumbs down 
on the carbine 


an emergency weapon 


anyway. A somewhat circumsc ribed 


field of usefulness for the light machine 
flash ] 


and smoke in 
small-arms powder. 


gun. Eliminate 


Superior Weapons System 

But, beyond all question, we do have 
an infantry weapons system which in 
all its essential parts is definitely su 
perior to the enemy’s weapons system. 


We have 


matic rifle, a better heavy machine gun 


a better rifle, a better auto 


better mortars, and better grenades 


And we're improving as we go. When 
we needed a better rocket launcher, we 
We're making our 


and base 


got one. machine 


gun tripods mortar plates 


new 
aT 


lighter. Other weapons are 


' 
ing aiong 
older types when necessity appears. 

We have and will 


the best 


we be ready to repla e 


to have 
j 


continue 


armed infantry in the work 


I don’t ask you to take my word for it. 
The battlefield gives the verdict 
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Independent Research 


Private Institutes Aid Both Industry and Defense 


8 


by 
Dr. Clyde Williams 


Director, Battelle Memorial Institute 


+} 


The research foundation is 
unique to the United States 
and is an outgrowth of the 
American enterprise system 


. 


HE terms “independent research 

institute” or “independent research 
foundation” generally refer to organi- 
zations that conduct research for in- 
dustry and government on a nonpront 
basis. These organizations are usually 
endowed, have philanthropic or edu 
cational motives, and are independent 
of both industrial corporations and the 
Federal Government. Some have ties 
with universities, and in that sense may 
not be completely independent of a 
parent organization. 

Certain research foundations 


asso 


ciated closely with universities func 


tion similarly to the independent re 


search institutes, and many of the op 


servations made here will likewise ap 


ply to these organizations. 
Founded or Endowed 
The 


the United States and is an outgrowth 


research institute is unique to 


ot the Ame rican ent rprisc system. T he 
major organizations in this group were 


ndowed by 


founded or « t 


persons 0 


j 


wealth who saw a need for we 


equipped research centers to serve in 
dustry and who regarded the endow 


ing of such institutions as a means of 
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performing a lasting public service. 
The oldest is the Mellon Institute for 
Industrial Research, Pittsburgh, 


Franklin 


Philadelphia, established in 1824, be 


founded in 1913. Institute, 
gan operating as an industrial research 
institute in 1925. Battelle Memorial In 
was founded in 


stitute, Columbus, 


1929, and the Armour Research Foun 
dation, Chicago, in 1936. 
include the Midwest Re 


Kansas 


Institute in 


Others 
City; the 
San 


search Institute in 


Southwest Research 
Antonio; the Southern Research Insti 
tute in Birmingham; the Stanford R« 
Palo Alto, 


Research Foundation 


search Institute in Calit.; 


and the Texas 
near Dallas. 
Many 


tions 


university research founda 


function similarly to the inde 
pendent research insti 
tutes. Among them are 


the Alfred 


Research 


University 
Foundation, 
Case Institute of Tech 
nology, the Colorado 
School of Mines Research Foundation, 


the Institute of Industrial Research o 


the University of Denver, the Industrial 


Science Research Institute of lowa 


State College, the Institute for Coo; 
Johns Hopkins 


Kansas 


l niversit 


erative Research of 


University, the University of 
Research Foundation, the 


of Louisville Institute of Industrial Re 


search, the Division of Industrial Co 
Massachi 


Technology, the eeril 


setts Insti 


operation of the 
tute ofl Fe 
of the Universi 
Ohio State Uni 


Purdi 


Research Institut 
Michigan, the 


Research Foundation, the 


search Foundation, the 
Experiment Station and 

ment of Mining and Metallurgical 
search of the University 
Wav 


and others 


These 


Engineering 


university 


tions, together with independent re 


search institutes, handled $297 million 
in research contracts for Federal agen 


cies in the fiscal year 1951, and $341 


million in the fiscal year 1952, accord 


ing to a recent made by the 


National Science 


report 


Foundation. 


Services Rendered 
These 


dations render a public service through 


research institutes and foun 


publications, the conduct of tunda 


mental research, dissemination of sci 
information, 


Arthur 
D. Litthke Company, although a pri 


entihc and engineering 


and in many other ways. The 


vately owned corporation, provides ex 


traordinary public service and func 
trons quite similarly to the research in 
stitutes and foundations. 

The independent research institutes 
alone conduct an appreciable share of 


The 


Sciences of the 


the country’s research business 
National 
National Research Council in 


“Applied 
States,” 


Academy of 
a report 
Research in the 
March 1, 


volume of 


entitled, 


United dated 1952, 


estimates the research for 


industry and government being han 

dled by the independent research in 

stitutes at $25 to $40 million annually. 
Growth in the volume of research 

since the report was compiled would 

probably push the figure over the $5 

mark. 
search expenditures for the four largest 


Art wur, 


Mellon—made in lat 


million Estimates of 1952 re 


research institutes—Battelle, 
Stanford, and 
1952 showed that these four aione 
would do $209 to $20 million worth of 


business. 


Good Proportion 
Although the 


conducted by the 


amount ot res¢ arch 


research institutes is 


less than 2 per cent of the total 


tional research effort of $2.75 to 


billion, it represents a sizable propor 
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tion tor less than 
The other 98 per cent of the research 


total is handled by some 3,300 indus 


trial laboratories, several hundred uni 
versities, and by the laboratories of the 


necies 


various governmental age 
In addition to sharing a significant 


the total research effort, the 


institutes serve a wide seg 


vent of American industry. While one 


industrial laboratory usually serves but 


one mpany, the individual institute 


conducts research for numerous com 
sattelle, 


has 
nearly one thou 


dividual c« 


panies. I 


stance, served 


sand in- 
yanies and 
governmental agencies 


since its founding in 


1929. Research institutes thus exert an 


nfluence on technol ar out pro 


portion to their nume 


Technology 


that the simplest technical proble 


industry may require vast investments 


in research equi} ganizauion, 


and technical mat ywer for their Ss 


lution. Obviously, many 


companies 
not have the financial resources 

7. 
and staff a 


quate to do 


to equip 


effective 

taking their problems to 
: 

obtain, 


stitute, they can 


advantages ot a large, we 


and well staffed laboratory 


Benefits Large 
As the Wall et [Je 


commentng upon 


Stre 
> .¢ 1 
Battelle's 


“They 


abx ut 


stated in 
services to industrial compani 


(the companies) get just the 


and services as if they 


million lab.’ 


same benehts 
owned the $15 


make s 


other 


Thus the research 


possible 


institute 


private resear h_ that 


wise would be impossible. As a result, 


companies that could not afford even 


laboratorie carry 


modest research 


reguiar programs of resear h 
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a dozen laboratories. 


search for diverse 


[his enables them to 


juction problems, develop 


new products, and to expand. Compe 


tition is increased, with all its benefits 


to the economy. 


Progress Stimulated 


The work conducted by the research 
] 


institutes for large companies also stim 
yi ' ' 
ulates national progress. By using re 


supplement the 


search institutes to 


work of their own laboratories, large 


corporations g w ideas and fresh 


problems. 


panies also find researcl 


ticularly useful when they 


temporarily their re 


: ; 
ies beyond normal labora 


or when they wish to 


requiring equipme nt 


which they would 


Ideas Exchanged 
mother influence on te 
he research institutes 


is not so readily 


apparent 
These rganizations, as 


sites of re 


industries, are mect 
ide is 
New 


held of 


yunds for the exchange ot 
erse technologies. 
yues developed in one 


be applied immediately 


ls where the relation m 


iciy remote. 


For instance, at Battelle a tew 


veloped 


ctrica 


information in 


engineering that was 


usable in our studies of 


Another time, work on 


mayor 
xerography, 
r image 


took place when our 


chnologists borrowed 


nonferrous 


1S fairiy 


months or even 


1ay lapse before new ideas from 


one technology filter through the lit 
erature to other technologies. In round 
ing up and herding together many 


technologies, the research institutes 


atly accelerate the processes of com 


unication between sciences and thus 


hasten industrial progress. 


Perhaps one of the most important 


contributions the research 


hy 


institutes 
and thus to 


the 


ave made to technology 


the national economy—has been 


demonstration o mwor n getting 


esearch res their 


staffs diversihed t 


have 


coordinating 


nees, the research institutes 


eloped methods of 


ising these talents effectively. 


Effectiveness Proved 


Long before the Manhattan Project 


set up as the first huge experi 


in codperative research, the re 


the larger indus 


institutes and 


laboratories had adequately proved 


effectiveness of group-coéperation 


rocedures 


Teamwork scientusts 1S 


ost unive oday; practically 


strial research within this 


coun 
attacked Dy tea 


When the older 


held, 


try 1s specialists. 


institutes en 


researcn 


tered the however, much research 


was still largely a matter of lone-wolt 


experimentation and cut-and-try pro 


edure. In these institutes the type of 


ooperation used the Manhattan 


Project reached a hig m of devel 
192 


Obviously, the de 


| 


ndent 


} 
elopment of in 


research institutions within 


country has been fortunate from 
the standpoint of na 


tional defense. By stim 
ulating and expand 
ing industrial research, 
increasing competition, 


td 


and accelerating the 


progress of technology, the research in 


stitutes have made the country stronger 


industrially and militarily. These or 
ganizations also have provided on-the 
spot functioning facilities for the exect 
tion of military research 

Today, somewhat more than half 
conducted by re 


Army, Navy, 


Energy ¢ 


the research bein 


earch institutes is for the 


Air Force, Atomic ommis 
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s.on, and othe istruments for nationa 
ueiens current re 
search is almos fifty per cent 
industrial 


Armour is yrted > devoung 


Government, ty | nt 


about two-th its effort to national! 


detense, 


Additiona! Reasons 


Aside tre t ict that research in 


military 


is needed, 


why their ex 


It the Govern 
equip 
tional mi 


ot dollars of would 


their construction and 


iyers money 
} » red 
a required 
naimntenance, 

If kept up duris 


tenance 


ZW peace, the main 
| 


costs would be 


a constant bur 


den to our people. If abandoned dur 


ing peace and rebuilt as needed, pos 


sibly even greater expenditures would 


involved. As it is, the taxpayers are 
relieved of capital expenses and pay 
and capi 


tal depreciatic 1 costs incurred 


ntenance 


during 


the periods of actual! research. 


Other Benefits 
Governmental ; Te of course, 


} 


] benefits by their 


derive other economi 


use of research institutes. Since these 


research organizations have continu 


ing functions, they are able to amass 
the highest type of personnel. 
ernment hurriedly had to 

personnel to cor 

jobs, it could se 

ited number of 

people available. In the 


, 
weldin working organiza 


trons, Ul considerable mon 


would be after a special re 
search organi ion had been forme 
to match th 
research tcan 
tutes, 
governmental 
institutes save 


taxpayer 


Sull other advantages to national de 
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with these laboratories, 


pecihied in a 
me limit 
hat must be m 


assures getting 


the job done u me be useful to 


the military effort. 


Duplication of research 


by the use of research 


As centers of \ idespreac 


the inde 


pene 


better chance 


Au Force 


1 
nwno 


The 1 
vd supervise rese 


within the 


Imstite 

, -_- hef 

spot duplications dele 

save the taxpayers unnecessary expens 
All the research institutes, 

nature of their business, must 


to the dup'ication of research 


times. They ha e we | established mech 


anisms for preventing wasted effort 


Technology tends to 
t } 


grow sterile if too ed 


This is recognized by big 


corporations 


» USC search instit 


ing new ideas and approaches to their 


research. The same applies to govern 


nt. The letting of military research 


contracts to outside laboratories 1s one 
of the 


of muttary 


best ways to prevent inbreeding 
technology. 

the matter of transference of re 
h information to the ultimate user, 
research institute setup is particu 
advantageous. The technical per 
ne! in research institutes know and 
1 customed to we rking with tech 
| 


production 1 in inu 


il and 


facturing plants 


Effects of Close Liaison 


Close liaison betwee 


yather daia for the 
those who use the G 
nakes for qui ker aj 
ter understanding 
mation, 
The acceptance of rese irch institutes 
F , 


by industry and government 1s one oj 


the best ways of measuring their 


in the national economy. There can 


be no doubt about their acceptance; it 


is something that can be demonstrated 


graphically. 


Institutes Growing 


Research institutes are growing at 


an exponential rate and they are grow 


ing taster than research nationally. In 


fact, in the past eleven years Battelle's 


search has increased more than 1,7 


0 


per cent while total U. S. research has 


| 


increased 


, 
Looking 


about 32 per cent 


see research institutes 
roles in national 


With the e1 


>. economy drawing its strength 


easingly important 


1 international affairs 


} 


laboratory using researcn to 


ms, heighten competition, 


opportunities tor Capital ex 


only a great catastrophe could 


erse present trends. 


The continued expansion of the fa 


ilies ¢ present research institutes 


needed to meet the demand. It 


very likely that new organiza 


tions, patterned after the established 


stitutes, will 
Armour 


sibly some of the 


arise, 


Stanford, Battelle, and pos 


other institutes are 


ilso looking to foreign soils for ex 


pansion their services. Battelle has 


1 new $1.5 million laboratory 


under 


center 
construction in Frankfurt 


Another 


enter has been established in 


now 


im Main, Germany. Battelle 


research 
a, Switzerland, and still 


are planned for France, Italy 


sibly I land. 


Europe Can Benefit 


It is Battelle’s belief that the econo 


mies of Eure pe can b benefited DY the 


research institut pian just is the Amer 
} } j 
ican economy has been benefited 


providing 


Perhaps the idea of 


} 
its technical 


gnificant tactor 


g standards and pre 


between the world’s people 


" \ 
day may come when tl 
ries will be 

per cent 


rent of 
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Completed Albatross, above, on Coast Guard patrol duty in Great Lakes region. 





Coéperation between Chrysler 
Corporation and Grumman 
Aircraft is producing the “Al- 
batross” amphibian on a 984- 
mile “assembly line.” Chrysler- 
built hulls are carried overland 
from Evansville, Ind., for com- 
pletion at the big Grumman 
aircraft plant in Bethpage, L. I. 








Left, entering the 
Pennsylvania turn- 
pike, the Chrysler- 
built hull of a new 
air-rescue plane just 
manages to edge un- 
der the 13-foot tun- 
nel clearance marker 
at the Irwin tollgate. 


Below, hull arrives at end of assembly line, Bethpage for its test flight 


; UZ 
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The Air Force and Guided Missiles 


New Weapons Will Be Used To Meet the Demands of Combat 


> 


by 
Brig. Gen. E. P. Mechling 


} 


“Pilotless aircraft represent 
a normal extension of the 
aircraft the Air Force has 
been developing for years.” 


. 


HE idea of guided missiles within 
T:. United States Air Force is 
nothing new. We call them “pilotless 
aircraft” and “guided aircraft rockets.” 
The Air Force was created to conduct 
combat operations under the general 
classification of air warfare. The Air 


Force will continue to carry out its 


responsibilities for air warfare as di 


rected, whether or not men are re 


quired to ride in our aircratt. 


Decision Made 

I mention this basic concept because 
it affects the way we handie this prob 
lem throughout our structure. If you 
will look through our major organiza 
tion and function charts at all levels, 


you will find essentially no reference 


by name to major staff agencies con 
cerned solely with guided missiles. The 


decision was made shortly after the 


war to handle the missile problem 


through the same offices and in the 


same manner as we handle other air 


craft weapons systems. / 
detail, the 


War 


under the Deputy Chief ot 


To cover this in some 


long-range studies of the Plans 


Division, 


Staff, Operations, anticipated the need 


systems of su 


tor aircralt weapons 


perior effectiveness to meet the more 


difficult problems of future war efforts. 
Without undue con 


formality these 
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cepts are made available to the Air 
Staff, and particularly to the Director 
of Requirements, under the Deputy 


Chief of Staff, Development. 


Procedure 


Again there is no separate require 
ments agency for considering missiles. 
Defense, 


One of the divisions—Air 


Tactical, or Strategic—of the Directo 
rate of Requirements will pick up the 
problem, thoroughly analyze it, and 
establish, if warranted, a general op 
erational requirement. This, in turn, 
1S passed to the Director of Research 
and Development under the Deputy 
for Development, and here the matter 
receives further study and coérdina 
tion and is then passed to the Com 
manding General of the Air Research 
and Development Command for de 
velopment action. 

The pattern in the Research and De 
velopment Command Headquarters is 
similar in that there is , 
no specialized agency ve 
for handling missile 
problems. The respon 
sibility for undertak 
ing development in the 
missiles rests, as for aircraft, 


Wright Air 


held of 
with the Development 
Center. 
Within 
an office known as the Guided Missiles 


this organization there is 
Laboratory charged with the technical 
administration of missile development 
contracts. Our development of missiles 
within Air Force 


is not undertaken 


operated establishments. 





General Mechling is command- 
ing general of the Air Arma- 
ment Center, Air Research and 
Development Command, Eglin 
Air Force Base, Fla. 

This is an address delivered by 
General Mechling at the first 
Southwest Regional Meeting of 
the American Ordnance Asso- 
ciation held at El Paso, Tex 
November 6 and 7, 1952. 











The entire development process is 
contracted by leading industrial firms, 
particularly those of the aircraft in 
dustry. The process so far outlined will 
result in equipment to test. It is when 
we get to this point that we achieve 
some true specialization in the missile 
held. 

You are all well aware of our Long 
Range Missile Proving Ground, now 
Test 
This 


major installation is charged with pro 


known as the Air Force Missile 


Center at Patrick Air Force Base. 


viding range and related test facili 


ties for missiles of all ranges. 


Test Firings 
At this 


our engineering test hrings, our opera 


establishment we conduct 


tional suitability test firings, and also, 


for some years to come, hirings re 


quired in the training of our early 
guided-missile units. 

This heavy load has pointed up the 
prime necessity of making full use of 
the capability of our Holloman loca 


tion, now designated the Holloman 


Air Development Center. The state 
ment of the functions and mission of 
this newly constituted center will pro 
vide very valuable support for develop 
ment testing, particularly in the early 
phases, for our major missile contrac 
tors. 


The Air 


does not have major or direct respon 


Force Armament Center 


sibility for missile development or test 


ing; however, the two fields are re 


lated and, to some degree, the center 
will be involved in testing common or 


similar components during 


ment stages. 


Evolution of Weapons 


The Air Force is particularly inter 


ested in the natural evolution of air 
weapons now crystallizing into specifi 


applications of guided missiles 


The 


roies air 


plementary to manned rcraf 


increasingly important 


power foreshadow volume use these 
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developments in air detensive-offensive 


O} rauons. 

economy of lives of aurcratit 
crewmen and of material, together 
with their inherent effectiveness against 
the enemy, dictates that guided missiles 
be considered as having great potential 
ind usefulness in accomplishing the 


intrinsic réles and mis 


Ai 


assigned and 


sions of the Force. 


Types of Missiles 


guided 


There are many types ot 


Prominent in this tamuily are 


slices. 
and guided aircratt 


pilotiess aircralt 


rockets. A pilotless aircrat an aif 
plane which eq function 


without a human pilot aboard. 
vehicle 


This unmanned airborne 


designed or more ol 


Aur 


tense, 


to perc rm one 


the operational tunctions of 


Force—such as air offense, a1 


onnaissance, and escort whose 


ght path is controlled at take-off 


an autopilot navigator 


Among the pilotless aircratt used in 
ai 
conduct of these air operations will 


ncluded some large guided rockets 


is, aircraft using rocket propul 
sion. A guided aircratt rocket ts at 


sell propelle 1 aircraft armament nor 


{ piloted ai 


ly carried by 


atter launching, can 


means to the target 


arious 


t destroys by means ot 
irhead 
[The success with which the 
continues to perform its 


les and missions will be 


ent 


sting 


types ot equipment 
the Ai | 


ontinue ¢ 


Force will vigorously 


reaso! 


flort Wi 
een in the 
Force Resear 
1m) =i j tow 


Aur Force weap 


Force has bec n 


mai } \u 


to develop c yy ar In 


Force has always 


Air 
" 


broad 


The 


} 


tained a the same sense, 


program 


all types of aircraft and aircratt at the transi ot Air Force air-oflense, 


ment that are needed -to meet tt i uir-detense, reconnaissance, or other 


tary requirements. Technical advances types of organizations from piloted to 


the years by this pro less aircraft will be a continuation 


d ver 


through the years, 


toward making process that 


tended 


and more automatic. pplanted obsolescent aircraft with 


pilots, automatic models 
tor the 
Force 


An 
problems ot de 
The 


piloted to pilotless aircraft will indeed 


er be a smooth | 
>> nedied 

impeded con 
CX 3 


ana 
S process 1S be ri 


automatically fired and 


ind rockets, and other ness of 


pments have been m 
reduce the number of crew fact that the transition from 


cessary r certain types of 


bers n 
ft. The 


of this evolutionary process are pilot 


newest link in the chain 


uunuati 

{ j led f ke 

t and guided aircraft rockets. 
by the experience 


Au Force 


aircrait sin 


Major Contributions with 


toward the attain = lotless 
of Wor! War II. 


Air Force organizations and 


Pointing the way 


ment of present-day achieveme 
Aur Force developn 
shortly after Work 
Kettering-Sp 


continuing at Wright Field ng, 


many 


rocedures have been found adaptable 


ning 


the rry pilotless requirements for developing, 
I 1 ping 


project and procuring, and operating pilot 


during the ‘twenties and ‘thirties w uircratt, and for training the o 


a wide variety of hicers and airmen who will handle 


automat flig components. This sus them. (¢ oncepts concerning the organi 


tained rese development et zation of pilotless aircraft units, their 
heir 


and 
tactical 


fort made major contributions to the logistic support, and t op 


achievement of flight instruments and eration are being developed that basi 


mechanisms that made all adhere to existing concepts for 


automat 


weather flying a reality. ir Force operations. 


if automatic gyropilots 


vices together Minor Readjustment 


W“ ith a 


aircraft radar installa In short, it has become clear that 


vanical-brain” computers, — the J will i 


Air 
Force research and development mad slightly more readjustment than is nex 


1. { 


nodeis ol 


irmament systems, aircraft into its organization with only 


experimental introduction essary when new more con 


r of embryo versions in ventional aircraft types are made 


1 War Il. These World War II ible to its flying units 

GB The Air 
well as replace its existing aircrat 
They 


by radio, television, or 


uded the Tarzon, Felix Force wil 


uircralt 


lat miussiles, as 


laden B-17 drones ment with pilotless aircraft 


aircraft rockets where 


5 , 
ces and enjoyed a lim tiveness will be 
, 


process wil 


hnic 


rapidly as te ila 
progra perience is gained sufheci 
uch substitution 


Whether or not 


pertor 


pilotless aircr 


It rockets as 


lly will 
the 


ree remains 


m ide avi 
the 


combat functions of 


px rmit, 


te seen, but cer 


piloted as lotless air 


Norma! Refinement 


Pilotless raft, therefore, represent 


ent 


1 rennen 
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orporate pilotless 


































U. S. Army photo 


Armament Progress 


Industry-Ordnance Team Creates 
Better Mobilization Production 


Maj. Gen. E. L. Cummings 


Chief, Industrial Division, Office, Chief of Ordnance, U.S 


past has been one of 


HIS 
greater 


than we have seen in any comparable 
period since World War II. And in 


speaking primarily of these accomplish 
I g I 


year 


Ordnance accomplishment 


ments, | do not mean to imply that all 
our former problems have been solved. 
We still have many of those, with a few 
new ones added. 


Ordnance Objectives 


Our Army Ordnance objectives, as 


stated in broad terms a year ago, re 


main pretty much the same today. 
These are: 

1. To produce and procure new Ord 
nance matériel for the expanded Army, 
Navy, and Air Ferce—and, to some ex 
tent, for our allies overseas. 


worldwide 


2. To reconstitute our 
reserve stocks in storage and in the 
hands of troops. 

3. To continue and increase our 


progressive research and development 


program. 
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Irmy 


4. To establish and maintain in 


dustry on a production base broad 
enough so it will be in a position to 
expand rapidly to meet our needs if 


all-out mobilization becomes necessary 


Operations Vary 
The nature and character of our 
operations in striving to attain these 


objectives vary with each new phase, 
but primarily our objectives are still 
the same. 

In so far as procurement is con 
cerned, we devoted particular atten 
tion to placing orders wisely and to 
getting them placed as early as possi 
ble. With orders for the year amount 


$12 billion, 


this has been a big job. But it is always 


ing to a total of nearly 
essential that we get contracts placed 
early so that contractors will have ample 
time to prepare production schedules 
and avoid production gaps. Any delays 
in placing contracts inevitably delay 


production. 


The intelligent placing of orders is 
very important, but hgures concerning 
items “on order” are a poor measure 
of actual progress and accomplishment. 
The real measure of accomplishment 
is shown in the figures on deliveries. 
They represent the “pay-off.” So let's 


look at some delivery figures 


Four Billion Dollars 
I am pleased to be able to report that, 


dollar-wise, total Ordnance deliveries 


for the fiscal year 1952 were more than 
four times as large as those for fiscal 
year 1951. In the latter year, deliveries 
amounted to approximately $go0 mi 
lion; in fiscal year 1952 they amounted 
to $4 billion. 

These figures present a good picture 
of the progress of the Ordnance pr 
This is one kind 


of report I'm sure all of you have been 


curement program. 


wanting to hear. Certainly it is the 
kind of report we have been looking 
forward to giving. 

This does not mean that we are en 
tirely satished with our progress by any 


had our setbacks her 


means. We have 
and there in the past, and we probably 


will have others from time to time. It 


does mean, however, that new ord 
nance matériel is now rolling off pro 
duction lines in significant and ever 


increasing quantities, 


In our present situation we find our 
selves in the zone where the long pro 
duction lead times needed to produce 
many major items of ordnance are ex 
piring. The necessity for long produ 
tion lead time in ordnance manufacture 
is something that never seems to lx 
understood completely. 

It takes a long time, for example, to 
build a new combat vehicle. To do the 
best job we ought to have eighteen 
months at least for the research and 
development phase of it alone and an 
equal amount of time for the produc 
tion phase—a total of three years for 
the entire project. Even more time is 
needed if new types of weapons and 
fire-control equipment are to be in 


cluded. 


The “Atomic Gun” 


Take the case of the 280-mm. gun, 


popularly referred to as our atomic 


artillery which was officially 


Ww eapon, 
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unveiled in October at Aberdeen Prov 
ing Ground. 

The design of a heavy field-artillery 
piece which would overcome certain 
deficiencies encountered in World War 
Il weapons was initiated by the ¢ hiet 
of Ordnance in November 1944. Manu 
facture of the first pilot model was not 
begun until 1948; then the new require 
ment developed for an artillery piece 
would accommo 
an atomic charge. 
Fortunately, our re 
ind development 


had 


progressive 


search 
work 


ciently 


been sufh 


and 
forward-looking so that 
when appropriate design changes to 


meet this new requirement were or 


dered in November 1949 these changes 
could be made in a comparatively short 
time and without too much additional 
study. 

At any rate, the first complete assem 
bly with atomic-firing capabilities was 
until the spring 


not ready for testing 


of 1951—about 64 years after the de 


] 
sign project for a new heavy fheld-ar 


tillery weapon was initiated 


And as for the production phase, the 


successful of our con 


most prime 


tractors on the gun carriage received 


undisclosed num 
On 


a letter order for an 


ber of these in February 1951. 


July 18, 


months 


1952—approximately seven 


teen later—the first carriage 


was completed. 


Lead Times Expiring 
But, despite the need for long lead 


times, as I have already said, we are 


now in the time zone where the pro 


duction lead times are expiring for 


many items. 


deliveries 


Ordnance reached a rate 
of approximately $550 million last May. 


This 


trend in succeeding months because o 


was followed by a downward 


the nationwide steel strike which lasted 


six weeks. However the program reco\ 


ered sufficiently after the strike was 


settled to reach a new delivery peak 


of over $6 million during October, 


shortage o! steel and 


despite tl 


labor disput 


the continuing wage 
throughout the country, especially at 


plants producing automotive items 


I have been discussing procurement 
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and deliveries in terms of dollars, as 
the dollar is a measure of comparison 


which is readily understood. But let 


us take a look at some of the specihc 
items involved. 


First, there is our new family of 


tanks 


I'41 light-gun tank, the “Walker Bull 


light, medium, and heavy. The 


new 
World 
War II. In the medium tank held, we 


dog,” was the first completely 


tank built by the Army since 


were able to present two new tanks 


the M47 in April 


during the past year 
and the Patton 48 in July 


And as for heavy tanks, while we 


have not yet publicly unveiled it, | 


one 
for which a quantity production order 


This 


am able to tell you that we have 


was placed some time ago. has 


been designated the T43. 


New Personnel Carrier 

In addition to tanks, initial deliveries 
of the new armored personnel carrier, 
the Tr18E1, have been made to the 
using services during this past year. 
This vehicle is designed for carrying 
infantry troops into battle right along 
with the tanks. It can go anywhere a 
tank can go and furnishes a high de 
gree ol armored protection to person 
nel. 

As you probably are well aware, our 
dollarwise, 


tank-automotive program, 


is our biggest job. Ordnance contracts 
placed last year for tank and auto 
motive matériel amounted to approx! 
mately $6 billion. 

As for production, Ordnance con 
del 


217,001 wheeled 


tractors vered approximately 


vehicles in the p 


year and, together with the Detroit 


Arsenal, produced 7,000 tracked ve 
hicles 
The ul C he 


the tin f the 


Situation existing 


outbreak in Korea 


placement of the tank 
program 


the release for pro 


whole new fleet of tank 


eh cles ahead oO schedule 


n the usual lead time 


cessary to release these ve 


tore designs were frozen and, 


ases, before service test mod 


built and tested. 
“crash 


alternative to this 


was to go into production oO 


World War II equipment which would 
require the expenditure of great sums 


of money to retool for these vehicles, 


and yet this would not have provided 
us with equipment sufficiently modern 
to meet the standards required for 


armored warfare today. 


Program Paying Off 


Despite all the headaches our “crash 


program” caused us, it is paying off in 


quantities of new matériel of the latest 


design—and we are getting it ahead 
normally could be 


of the time it 


expected. 
Che over-all production policy of the 
been to 


Department of Defense has 


ace principal reliance for industrial 


preparedness on production lines in 


being. We 


cumulations of completed equipment 


have wanted to avoid ac 


once the initial demands of Korea have 
been met. 

\ year ago our tank and truck pro 
duction lines had not yet been firmly 
established, production schedules had 
not yet been met, and it was uncertain 
that real production was about to be 
attained, 

The Department of 
tank 


our 2 


Detense feels 


now, however, that production 


and production of ton truck 
has been sufficiently established so that 
Accord 
ingly, one was recently announced for 


This 


gradual phasing out of certain schedules 


a cutback can be safely made. 


these programs will involve a 
during the coming year. 

This 

back 


any 


decision to cut 


was not based on 


change in the in 


ternational situation 


Should a change in this 
situation occur, the ex 


istence of production 


lines of these items operating at nt 


" F F 
1um sustaining rates Will substantially 


reduce the time required to meet any 


de m inds 


I have been speaking of deliveries of 


tanks and automotive equipment. But 
other ordnance 


already 


what about 


1 have 


n, though I might add that the 


mentioned 1¢ 25 


these has been put into the 


troops for training. 


Then 


intiaircrait gun, 


there is the new Skysweeper 


which has been de 
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veloped to cope with planes flying at 
medium altitudes. It has an electroni 
cally operated fire-control system which 
automatically directs the gun by radar 
No such 
system as this avail 
World War II. The 


are now being deliv 


onto moving aérial targets. 


fire-control was 


able to troops mn 
Skysweeper guns 


ered to the using services. 


Guided Missiles 


For fast-flying planes at high alti 


tudes, and for other purposes, we have 


guided missiles. Two of these are in 


production. For many years, we in 


Ordnance have had to speak ot guided 


missiles in terms of the future. Now 


some of these are a reality. Tests on 


produc tion mode 


lled “Nike’ 


sile called 
antiaircralt 


ls of our guided mis 
have justified organi 
Zatuion ot battalions to em 


ploy them. Tactical and technical train 


ing of ofhcers and men is being con 


ducted at the Guided Missile ¢ 
Fort Bliss, Tex., 
White Sands Proving 
Mex. 

The 


whether o 


enter, 
and at the Ordnance 


Ground, N. 


question is often asked as to 


1 
ur troops in Korea are re 


ceiving latest 
The 
hew equipment 


any ot our 


Yes, 


ccording to the estab 


equipment 


answer 1s, they are 


receiving 


lished need as soon as it becomes avail 


In f us our tanks and combat 


vehicles concerned, we had much 


ieit over trom 


War II 


equiy 


materiel 
World 


good 


Chis is 


and, 


ment 


where overhaul was 


needed, it has been re 


ind 


condition “as 


restored to a 
] 


good 


built 


new.” 
And as 


requirements of the battlefield, there is 


is it is fulfilling the 


ong 


serious question as to the advisability 
of replacing this good equipment with 
because it is 


other equipment simply 


newer. 
We 


conserve 


must do everything we can to 


our resources and get the most 


out of every bit of matériel we build 


or possess. However, there has never 


thought or hesitation about 


been any 


the issuance of the newest and latest 


items to front-line troops if they can 


give them a needed advantage. 
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Of all our production programs none 
has been more important nor received 
closer attention than our ammunition 
program. In the type of warfare we 
Korea 


tactics are employed by 


have encountered in where 
“human-sea” 
the enemy there has been a tremendous 
increase in. the rates of ammunition 
expenditure over World War II. 

allied 


thousand 


\ recent report of gunners 


hiring nearly one rounds of 


artillery ammunition an hour at a 


Communist stronghold on the Central 


Korean front is an indication 


\ccording to our best estimates, the 





‘Not only have we been trying 


to restore a reasonable defensive 


strength as insurance and as a 
possible 


out we 


deterrent against war 


have aiso Oeen trying 


to provide a mobilization base 


which can be expanded rapidly in 


fo 
case Of all-out need 





Army expended about the same num 
j 


ber of rounds of basic artillery and 


mortar ammunition during the first 
two years of the Korean conflict as was 
expended in the entire European The 
ater in the eleven months from D-Day 
to VE Day 

As another example, expenditures of 
caliber .50 aircraft ammunition during 
the first two years of Korea have been 
Au 
50 expenditures during all of 


War II in all theaters. 
While we are 


caliber 


Wor ld 


one-third of the total Force 


beginning to think of 


a “stretch out” in production of some 
items of ordnance, no such slowdown 
is being considered in our ammunition 
program. On the contrary, we are ex 
erting every eflort to increase produc 
tion on certain critical rounds 
Ammunition Program 

The 


artillery types has made it imperative 


rate of expenditure of certain 


that our ammunition program be ex 


panded if we are to insure that all 


future demands can be met. 


This is indeed an “ammunition war, 
sirmingham Ordnance Dis 


and the 


trict 1S primarily an area of ammuni 
contractors, 


War II. In 


tion component just as it 


was in World this area 


there are fuze manutacturers, manu 


facturers of boosters—which are closely 
akin to fuzes, and shell producers. No 
shell producers in the country have a 
record than these 


better companies 


with fine organizations that know shell 
manufacture and take great pride in 
the record they have made 
With new production 
techniques and specially 
designed machines, im 
portant strides have been 
made in work simplih 
cation and in increasing 
output capabilities in cer 
World War Il 


his is particularly true of ammunition 


tain operations since 


production, 


Let us now consider for a moment 


the subject ol industrial mobilization 


planning. Because of the effect on our 


the tremendous 


prog 


many billions of 


national economy ot 


ordnance procurement ‘rams, in 


volving, as they do, 


| 


dollars, it is of the utmost importance 


that we so plan our production that we 
conserve our resources and establish 
a position whereby we can deliver the 


kind 


needed 


that is 
he 


1 


of ordnance matériel 


at the the ri 


right time, at 
place, and in the right quantities 


We 


and too soon 


can no more aflord too much 


than we can afford “too 


little and too late. 


Like Locomotive 
This proble m has received our closest 


attention from the very beginning 


when the necessity for remobilization 


first became apparent. Production for 


defense is something like starting up a 
big steam locomotive. You can't get it 


rolling on a moment's notice if you 


happen to have let the fire go out or 


die down too far. Neither can you stop 
it suddenly once you've picked up speed 


and attained a certain momentum 


Heretofore this country has had only 


two throttle settings for defense mobili 


zation—cither wide open or almost 


completely shut off. Bét during the 


past three years our position has been 


different in that we have not only had 


the production 


had 
may he ae 
] 


sate “cruising speed 


Not 


to get engine going 


ain but have to determine 


maintain what 


only have trying to 
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restore a reasonable detensive strength 


as insurance and as a possible deterrent 


against war, but we have also been 


trying to provide a mobilization base 


which can be expanded rapidly in case 
hick I panded rapid 
ot all-out need. 


\ttainment of such a goal has com 


icated our operations in Ordnance 


1.1 


rably. In trying to spend wisely 


x<duce efficiently we have done a 
things all at once. 


We have 


through the 


increased our production 


ipacity acuuvation ol 


s which we had fortunately kept 


New Capacity Established 


e established new capacity 


th production contiacts strategi 


cally placed throughout industry so that 


production could be 


same time avoid und 


We have parceled out 


highly specialized machine tools 


had kept in reserve in a way that pro 


duction delays and bottlenecks would 


be kept to a minimum 


We have bought machine 


tools of all 
1eW types which 


" 1 
design and 


types, including some 


t was necessary to build. 


luction machinery of 


This goes for proc 
all kinds. 


In addition, we have recruited and 
or retrained large numbers of 


personnel to handle the enormous in 


While all of this 


on, we 


an accelerated 


j 


1and 


was going 

ive special attention to 
research and development progran 
to our program for rebuild. 


We gave 


such 


more than the usual atten 


101 to programs as manpower 


utilization, work simplification, and 


personnel training in order to establish 


efhciency and to avoid as much as pos 


sible any unnecessary waste 


Cost-Consciousness 


with personnel train 


In connection | 


ing we have made a special effort to get 


at the problem of waste elimination 


“cost-consciousness 


through a 


both military 


pro 


and = civilian 
have tried to de 


velop an awareness in each individual 


ram _ tor 


personnel. In this we 


for the need o securing the maximum 


value out of every military dollar and 


the need for each individual to think 


794 


about his job in terms of how it can 


be done better, quicker, and at less 
cost. 


We have 


and, needless to say, this has 


tried to do all 


these things 
at once, 


en an incredible job in its magni 
tude and complexity. 
Think of 


curement officer whose operations must 


the “headaches” of the pro 


contorm with policies taking into ac 


count the many economrK, geographic, 


ind military implications in pro 


st consider the problem of dis 
contracts and avoid concen 
ingle large plant. 
! , 
or small business where 
like to favor 
| 


r possible 


small busi 


because we 


know that small businesses represent 


n stones ol 
industrial 


Without small 


| roduc 


| 
tion base sufhiciently broad to 


requirements of a national em 


In addition, the procurement officer 


must try to place contracts in distressed 


reas where there is a surplus of labor 


and also favor distressed industries in 


a nondistressed area 


Emphatic Consideration 
All these problems are not only fac 


in the industrial mobilization 


tors 


planning and operations of the 


past 


but they are also factors which need 


riven emphatic consideration in 


plans for the future. 


Since there is no way of accurately 


determining what the future ry hold 


whether we're eventually going to 


have to step up production or whether 


we can soon expect to start slowin 


down—there is absolute necessity for 

renewed emphasis at this time on our 
mobilization planning 

is important to do this now while 

have the valuabie experience of 

three years to guide us 

know that a tapering off will 


has 


entu 


etime, and Ordnance 


eps to prepare for the e1 
ality that production may taper off by 


tor preservation or 


inte 


grated production lines and a support 


ing general equipment reserve. 
There has been renewed interest in 


Washington 


which 


“shadow’ 


erected 


recently in 


} 


might be ] 


plants 


equipped to hill gaps in the industrial 


mobilization base. These would be 


equipped with machinery bought and 


ind leased 


Government 
owners, 
use in all-out war. 
Plans Unsuccessful 
World Wars I 


1 Il were not very well received and 


Similar plans after 


efforts were not too successful. 


However, we« 


pate the sinews yu rdnance pro 


duction strength again as was done 


ifter both of those wars. 
We have a plan 


or moth-ba production 


equipment as caj comes idle. 


Every effort will be made to retain 


where this can be 


Otherwise, 


lable cost 


} 


nv-furnished and Army-owned 


ls will be withdrawn and so stored 


Army 


ulckly 


warehouses that they can be 


reinstalled, 


I believe active pursuit ot this plan, 
with the industry, will 


cooperation 


insure not only an layaway 


progr but, even more 


important, a 


laximul!l availability ot capacity re 


quired for 


mobilization production 


Right now, also, we must ask indus 


try voluntarily to assist Ordnance in 
planning our mobilization production 
schedules. Experience gained up to now 
in our procurement program has high 
lighted our mobilization deficiencies by 
pointing up the production bottlenecks, 
inadequate subcontractor capacity, and 


tals. 


the criticality of certain me 


Industry-Ordnance Team 

The Industry-Ordnance Team ts an 
unbeatable combination when it comes 
goods. We've had a 
thanks to th 


cooperation received from industry. 


producing ' 
to producing the 


good year this past year 


in addre SS 


Nore. This 1s 


delivered by General Cummings before 


Eprror’s 


a meeting of the Birmingham Post of 


the American Ordnance Association at 


1952. 


Birmingham, Ala., December 12, 
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The Gun That Won the West 


A Review of H. A. Williamson’s Book on the Winchester 


ROM the $s 1 ) h 


this siz 


ume we 


held a chair in economics and is versed 


in researc g the istories ot great co 


lust not be con 


porations, the ithor 1 


sidered as ot type 


protessorial 


Not a Gun Bug 


By implicatio 


cept him as 


t 


nm ¢ nthusi 


than 


cracker 


venuine 


in honest eriy successtu 


quirements ol 
animal. (“Winches 

ter—The Gun That Won the West. 
Harold F. Williamson. Washington 


Combat Forces P 


By 
ress 494 pp. $1 ) 


A Grand Job 


But 
Williat 


uncovered more 


the n in the street, Dr. 


for 
son has done a grand job. He 
little-known ma 

Winchester 
His 


been meticulous 


has 


terial bearing upon 


than would seem possible. 


saga 
research has evidently 


and exhaustive. As a result, he has 


come with an aggregation of 


up 


facts and figures which, to me at 


least, proved fascinating. For example, 
though I knew that the Federal Gov 
ernment bought Henry rifles during 


War, I don’t 


ing in print a figure for the total. Wil 


the Civil recall ever see 


liamson supplies it; ez 31. 


He also prints the classical story of 


March-April, 1953 


seven 


at table, 


Col. Calvin Goddard 


ow, in 150 
Kentucky, 


armed 


facing 
puer 
vaded his home to kill him as he sat 


miraculously escaped their 


fire, reached a log crib across the 
from his front door, s¢ 

cured his He 
and killed all se 
eight shots. No 
of Winchester (« 
Henrv 


mediate ancestor) w« 


nry 
n wit! 
histor 
W hi 


the was the 


complete without 


yverience a 


cersmen 
forty Bla 


prospec victims 


armed with the ventional 


shot muzzle-lo: of the period, 
the kill 


} 
Kin ve 1 Ie 


soon 


} 


fired once, 


“Spirit Guns” 
Where upon the 


work 


| 
paiclaces 


down to Starting with 


magazines (holding sixteen 


) they so decimated the 


road 





Colonel Goddard, now serving 
with the Medical Corps in 
Washington, D.C., is a recog- 
nized authority on small arms 
and ammunition and a ballistic 
expert of world renown. He has 
been a contributor for many 
years to the pages of ORDNANCI 
magazine. His reprinted series 
of articles on “Proof Tests and 
Proof Marks,” which first ap- 
peared in this publication in 
1933-1934 is still in great 
mand. 


; 
ce- 











dian W 


their 


Winchester Agent 
But, alas, Dr. Wialliamsor 
st in bal sheets takes 


itere ince 


olume, and 


ibout 

the worthy 
almost everytt 
white, and con 
the buying out 
shop contracting 
am ibroad, the 
relations 


John M 


banking 


> 
Browning, ental 


with concerns, Wor 


War 


forts to develop new 


I commitments, su 
] 


lines of 


sequent 


mer | i 


dise and means for marketing 


and, finally, in 1931, failure, 


ship, and the beginning of 


outstanding era with purchase 


busine 


che ster, “its properties, assets 


ind good will,” by Western Carts 


Company—now Olin Industries, Inc. 


Clearly delineated are the histori 
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of the various men whose impact on 
Winchester 


First among these was Oliver F. Win 


was direct and important. 


chester, dynamic president of the New 


Haven Arms Company (organized in 


1857) which in 1867 became the 


Winchester Repeating Arms Company. 
There 


weapons, ancestors of the Winchester, 


had, ot been other 


course, 


the earliest of these being the Hunt 


, “1 
repeater with its self-propelled bullet 


(1849). Immediately thereafter came 


the Jennings (also 184: then, in 


a simplihed action hring a 


155 simi 


}, 
but 


lar bullet and made by 


Wesson. 


none our 
old friends, Smith 
Norwich, Conn., 


Haven. 


Interest Sold 


In 1855, Smith & Wesson sold out 


their interest in the lanutacture of 
repeating pistols and rifles (but not ot 


Volcanic Arms Com 


Haven, which 


revolvers) to the 
New 


carry 


pany of under 


took to 


these types of weapons. 


forward production of 


a stockholder 
When it 


its assets and or 


Oliver Winchester was 


In the new company. failed 


in 1857 he acquired 


ganized the New Haven Arms Com 
pany, with B. Tyler Henry, who had 
worked for Smith & Wesson, as plant 
manager. 

and 


Again the same line of arms 


ammunition was manufactured, but 


the latter was basically defective. Henry 
set to work, devised (1860) a new car 
rifle, both of which 


succeeded 


tridge and a new 


were to bear his name until 
model Winchester, the first 
has made Win 


ld word 


by the °66 
of the long line that 
chester a househo 
Errors Found 

In a fairly close scrutiny of Dr. Wil 


work I 


So errors of 


F : 
liamson’s discovered around 


omission or commission, 
slightly less than one 


This I 


confess that when as early 


every SIX pages. 


consider far from excessive. I 


iS page four 
and a 


had 


might 


me upon a 
both 


misgivings as to 


proper name 


.- 
name, misspelled, I 


serious what 


tollow. were not con 


firmed. 


H ippily, the Se 


There were, other mis 


YW 
spellings, passages 


7% 


convey (to me at least) no real mean 


ing; word usages revealing unfamiliar 


ity with the technical vocabulary of 


the arms industry; errors in dates (¢.g 
1899 tor 1889 on page 125), in descrip 
tion of techniques (graphite is mot used 
deterrent for powder 


as a coating 


trains, 


iy page I4 Dp. tc. 

On page 217 we find mention of the 
Hiss-tainted Nye Com 
mittee of evil memory 


= PED hice Williamson has 


muffed an opportunity 


activities of the 


to reveal the sinister 


background behind 
that group. Also, he is 
(W in 


presente 


ten years off in his chronology. 


chester, as a matter of fact, 


in excellent refutation of the Com 
mittee s charges ) 
On page 220 the author ret 
ammunition 


On 


small-arms 


bviously 


French 


when means 8-mm. 
million is apparently an 


billion. Twice on page 243 


Lewis machine gun de 


scribed as a “Servis” gun (probably 


due to incorrect reading of a holo 


graphic text). And so on. 


Reference Section 

All reference notes are gathered to 
section toward the 
This 


they are 


gether in a 25-page 


end of the volume. causes un 


necessary bother, since not so 


numerous but that they could have 


been appended to the bottoms of perti 


nent pages. I find them additionally 


frustrating because Williamson, in ref 
erence to a book, gives only the author 
and title. Unless date and place of pub 


lication are also supplied, we frequently 


get nowhere. When referring to maga 


B 


zines, he furnishes the name of author 


ind publication and month of 


ssuc 
still not enough by my standards 


Twenty-eight pages are devoted to 


excellent illustrations of various models 
of Winchester 


products of certain 


Winchester 


] 
list all 


arms, their forerunners, 


and rivals pur 
hased by over the years. 


Nine more 


unition ever 


types of metallic 
made by Winchester, 
in descriptive data on each, 
(More on this, later.) 
appendix on cartridges al 
d, I have a big 


Williamson could have in 


crow to 


sured a one hundred per cent increase 


in the sale of his book had he under 


taken to cater to the large company 


of cartridge collectors that exists in 


this country and supplied case lengths 


in all instances (he does in some), 


weights of black-powder loadings, all 


} 


yullet weights and types in which each 


item was produced, and years when 


discontinued items were withdrawn. 


Some of his figures are questionable. 
Thus he 


ot the -44-40 


gives as 


217 grains the weight 
VCI 


as the ( 


bullet, which has 


been known .44-40-) 200 since 


the memory of man runneth not to 


the contrary. He employs, without ex 


Dianatlon, many abbre Viations W hic h 


will be unintelligible to other than the 


nunition devotee 
And 


lists th 


compounding all other errors, 


.70-150 Winchester 


as “introduced in 1888 


car 
pe riod! 


Every cartridge fan who has ever seen 


or heard ot a .70-150 Winchester car 
tridge has obviously been holding his 
breath in expectation that this volume 
would solve that mystery of mysteries: 
What model handled the .70-150? Who 
was responsible for developing the car 
tridge and the weapon? Why was it 
never advertised—or was it? 


And in 


we get, on page 455, a simple listing 


answer to these questions 


of this cartridge, starred to indicate 


that Winchester developed it; nothing 


more. By the the 


One 


contrast, Story ot 


Thousand, and the less 
One Hundred, 


relatively 


One of 
noteworthy One of 


Winchester is set forth in 


full detail. 


Sample Models Listed 
New to me, and of extreme interest, 
was the account, with illustrations, of 


various sample models of revolvers 
I 


made up between 1876 and 1884 but 
never put into production. 

So don’t misunderstand me, the vol 
ume is a big ten dollars’ worth—so 
are not buying it as a 


long as you 


book on the Winchester line of 


source 


small-arms ammunition. 


(Here’s a secret. The real story of 


the .70 cartridge and scores of 


150 
other relatively unknown 
Winchester 


pears in the sixth edition of “The 


Digest,” Chicago, 


types of 
metallic ammunition 


1951.) 


ORDNANCE 








Submarines in 1963 


A Prediction of Things To Come in Underseas Warfare 


T is now possible to predict the na 


ture of submarine warfare of the 


We can 


analysis of 


future. do this by a careful 


the worldwide past per 


formance of submarines, by reviewing 
the current capabilities of submarines 


and antisubmarine systems, and by 


realistically assessing the capabilities ot 


new Weapons, equipments, and tech 


niques now under development. 


Enormous Toll Taken 


It is hardly necessary to go into 


great detail to point out the enormous 


toll of surface ships that submarine 


weapons have taken in enemy oceans 
of the world. However, it is well to 
remember that more than fifty-four per 
merchant and 


cent of the Japanese 


March-April, 1953 


Rear Adm. C. B. Momsen 


naval tonnage lost in World War II 
was sunk by United States submarines! 
Yet the submarine service employed less 
than two per cent of all U. S. naval 
personnel. 

On the other side of the ledger, 
so merchant vessels, 
AXIs 
marines during World War II 


Allies lost 2,7 


ing 14.5 million tons, to 





Admiral Momsen is com- 
mander, Submarine Force, 
United States Pacific Fleet 


The opinions or assertions 
contained herein are those of 
the author and are not to be 
construed as official or reflecting 
the views of the Navy Depart- 
ment or naval service at large 











is an even more impressive figure 


when one realizes that Germany started 
the war in 1939 with only sixty sub 
were small 


marines, half of which 


coastal units. 


Threat Controlled 


Our antisubmarine efforts finally 


brought the German submarine threat 
under control near the end of the war, 
but only at a cost of approximately 
100 billion in antisubmarine measures 
alone and the diversion of appro» 


mateiy 25 per cent ot our entire na 
tional defense effort 
to say that on the 


expended 


It will sufhice 


1 


« aoua;©rs submarine ; 


created much greater destruct 


terms rmaku tentia 





that caused by any other 


The one exception 


mines 1S 


restricted waters. 


Two Questions 
With 


< 


Above and below 


sec 


Subs Dofy Fleets 


hrough the per 


ittacking and sinking of the ex-French ship, DARTAGAN, as 
rn during World War Il 


Navy phot 
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other hand these submarines had equal 
difficulty in locating targets, and thus 
in spite of this startling innovation 
(the snorkel) our losses fell off to in 


significant hgures. 


Classified Information 


It will not be permissible to divulge 


: 
classihed 


information in an_ article 


of this nature, nor is it necessary in 


order to present a clear prediction ot 
the capability of the future submarine. 


Classification is, in most instances, a 


means of buying time, for once a wea 


pon or weapon system is exposed in 


war it becomes only a matter of tume 


for the enemy to develop and produce 
similar 


weapons or systems or to pre 


pare counter! 


1easu 


What then can 


res. 


the submarine have 


=> 
lm 


in 1963 that will change the picture? 
Three principal changes could be, first, 


long submerged endurance; secondly, 
high submerged speed; and thirdly, 
improved fire control. 

Let us first consider long submerged 
endurance. Power plants that require 
oxygen for combustion for their fuels 


use great quantities of air, and even 


if the oxygen were used in its pure 


form compressed to high pressures or 
liquefied, the amounts that could be 


carried inside of a submarine hull 


would be comparatively small and the 


endurance of submerged operations 


would be rather short 
} 


he snorkel as developed 


ins can supp.y St 


course, t 
by the | 


air but when using the snorkel the 


Germ ithcient 


sub 


marine must remain near the surtace. 


The “Loon” guided missile, above, is launched from the submarine U.S.S. Cusk 


Below, latest attack-type submarine, U.S.S. TANG, moves into its berth 
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Navy photos 


Furthermore, the snorkel head can be 


seen by eve or radar, and the sub 


marine thus loses its most valuable 


asset—concealment. 
The nuclear power system is not de 
pendent on air or oxygen. Other types 
, 
of propulsion systems under develop 
ment are also not dependent on air. 
The power }{ 


} 


supbmar;©ines 


ants of 1963 would permit 


to remain deeply sul 


merged for days on end if necessary 
Weight Saving 

Another important change that would 
result from the new power 


World War II 


dual power 


plas ts lies 


In weig Saving. sub 


marines carried a yster 


Their Diesel engines, used tor running 


on the surface and for charging storage 


batteries, weighed about a hundred 


tons. In addition the submarine carried 


about 210 tons of storage batteries tor 


operating subt verged, Obviously, if a 
single power plant can replace the dual 
substantial 


system a saving In power 


plant weight and space would be pos 
sible. 


The 


second 


new power 


plant 


important change—hig 


merged speed. In addition to th 


cally increased which will 


available for 


power 


made submerged propu 


sion, by the use of new power plants it 


will be possible to utilize better shaped 


hulls for the future submarine 


It is a well-known fact that 


the principal power losses o 


caused by the bow wave. In ord 


minimize the effect of bow waves, sur 
face ships are made narrow in | 1 as 


compared with their le ngth 


Bow-Wave Effect 


If the hull is completely submerged 
I j 


the bow-wave effect is reduced and 


continues to become less as the depth 


increases. Future submarines will be 


broader of beam and shorter in length 


since we will not be so much concerned 


' ' 
with bow wav and the larger beam 


to-length ratio gives a more efhcient 


underwater shape. 


The importance of these chat will 


be that the completely submerged sub 


marine of the future will be capable 


of making more speed with a given 
amount of power than a surface ship 
with an equal amount of tonnage. Sub 
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marines of the future should be able to 
make higher speeds than are now at 
tainable by surface ships, and should 
high speed become a tactical necessity 


the submarine should 


speeds up to 50 or eV 


Fire Control 
The third important change, which 


becomes necessary by reason of the 
new concept of submerged operations, 
n fire control. Fire contr 
location, attack, and 
Vy surlace 


new submi 


\ homing torpedo either listens tor 


source or uses echo-ranging 


technique to locate its target. It then 
seeks out the target by following the 


NOISE 
Pattern torpedoes promise 


attacking on sound 


inother I $s 0 


information alone. These torpedoes tol 
Ow d 


preset 


pattern which covers all 
robable positions of the target. 


Dangerous Weapon 


With the 1 


Know icdye now 


screnunic 
this country the submarine 


made ir superior 


inything now 


With only its distinctive air intake visible, a modern snorkel submarine is 


shown traveling at about 8 knots, leaving a noticeable wake 


These 


things wi 


ISCOpeE 

pons which 
require le 
used. Some of these 


termed as “homin 


800 


Navy photo 

is motivated by 
no commercial re 
ersibles, the devel 
ibmarine is not suf 
-oments ol ndustry, 


the developt rent ol 


arime ck 
pon us by necessity 
supported entirely by 
iated to the Navy by Con 
signment olf funds within 


petitive, and th 


industrial capacity wer« 
. . 
ubmarine deve opment 
be made 
odel submarine coul 


oe against surface 


of all types. If it had been possessed by 


our enemies in 1917 or 1942, Our War 
ort could have been stopped cold 
und the map of the world would now 
be very different. I suppose one could 
say that if Genghis Kahn had hal 
machine guns in his 


dozen modern 


urmy the world today would be peopled 
entirely by Chinese! 
Fortunately things don’t happen that 
Human intelligence is being ap 
of new types of 
development 
sures as ral idly as new de 


always been 


iceS appeal There has 


between 


When 


i surprise 


a new 


Surprised Japanese 


instance we surprised the Japa 


ction of radar. The 
idar but not until its 


narines had _ severely 


her maritime power. 


Germans introduced the mag 


, 
ine as a surprise, and the results 


devastating until the British 


ight up with countermeasures 


Another example was our use of 


homing torpedoes against German sub 


marines. In this instance time ran out 


} 


Germans before they were able 


lop a countermeasure 


roximiuty 


lassic €Xampie of a new 


which caused profound 


n is_ the lasted 


secrecy 


been many others and u 


there will be many more. 


oft our most serious 


lav is the development of 


to counter the sul urine of the 


Before discussing that, however, 


would like to correct the impression 
sometimes expressed by pseudo ex 
perts that since our potential enemy 
loes not have a big navy and merchant 

arine there is no need for us to con 
tinue to maintain the leadership in sub 
pment. 


Wrong Attitude 
This 


wrong. We can never keep up with 


attitude could not be more 


countermeasures against a future sub 
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marine menace unless our antisubma 


rine forces are opposed in peacetime 






maneuvers by the best submarines that 






human ingenuity can devise and un 






less they are manned by the most in 






telligent and enthusiastic personnel ob 







tainable. 


Antisubmarine Warfare 










As a result of our aggressive sub 






marine development, antisubmarine 






warfare measures of the future are tak 


ing form now. Several new ideas stand 






out and are already well known. ~~ 








In addition to war-tested antisub 





marine systems such as depth charges, e 





mines, ahead-thrown weapons, aérial . 








bombs, and target-seeking torpedoes 


all of which will be used in the future The K3, above, one of the first submarine killers designed for antisubmarine work. 
Below, conventional-type sub streamlined to increase underwater speed (Navy photo) 






there are three new approaches to 


the problem. These are the use of heli 






copters, new types ot weapons, and 
the SSK or Submarine Killer. 


New weapons which will appear 








promise to be revolutionary as well as 







effective. 
The SSK is a submarine designed to 






destroy other submarines. Although 





the idea is not exactly new, it is being 






developed rapidly and the new type 







will become the most feared foe of the 






prowlers of the deep. 





Its function is simple and straight 






forward. The attack submarine in 


searching for targets must travel great 






distances and to close its prey must 





move swiftly into attacking position. 





The U.S.S. Percu, below, runs through pancake ice during Alaskan duty (Navy photo). 





We, on the other hand, know where 





our ships are going and can have Killers 


placed in strategic positions in antici 






pation of their passage. These Killers 






] 


can lie in wait quietly—they are not 






committed to long underwater journeys. 










Killers Have the Edge 


With new and powerful listening - 






equipment now being turned out by 





our scientific laboratories, our Killers 






will nearly always have the edge on an : . 


adversary. Ship for ship, the SSK will 






take a heavy toll of enemy submarines. 







In the past it has been said that a 


surface ship can pertorm better any 






task that a submarine can do—except 






dive. Perhaps we will say of the future 






submarine that it will perform better 






any task that a surface ship can do 







and dive! 


March-April, 1953 





Military Command or Management? 


ideal Philosophy Adopts the Best Features of Both 


* 


by 
Capt. John D. Hayes, U.S.N. 


Chief, Procurement Branch, Industrial 
College of the Armed Forces, 
Washington, D. ¢ 


. 


“The complex units that 
comprise the military or- 
ganizations today cannot 
be just ‘commanded.’” 


. 


TION in the methods 


REVOLI 
of wartare occurred between 1942 


and 1945. This revolution took the 


form of applying industrial potential 
to military needs. The ability of Ameri 
cans to produce war materials in vast 
quantities and to manage large supply 


lines enabled our combat people to 


apply the military principle of mass in 
a new manner. Logistics rather than 


strategy or tactics was used to assure 


victory. 


Industrial Potential 
Today this same industrial potential 
is being used to broaden our military 


base and to increase our military pos 


ture. In the present “cold war,” strategy 


and diplomacy have become sort of 


mo 


dependent variables of economic 


bilization. Logistics, both military and 


} 


national, has come into its own and 


now has equal status with strategy 


and tactics in the trinity of warfare 


Two radical changes, important t 


our national security today, are results 
of this revolution in warfare. The first 
is that military organizations have be 
come complex products of our indus 
trial society, with the result that mili 
tary men now also ply their trade b 


mass-production methods 
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The se that the positions of 


ond 1s 


n and the military in war 


longer sharply defined. Both 


responsibilities for national 


Poth have 


secu 
to share the burden of 


its effects. 


mportance of logistics 


strategy and tactics, the 


modern 


uzations, 


orgamizations. Con 


lly is associated with mili 


rship. A good commander is 


conceived as one who can appraise a 
situation rapidly and make prompt and 
correct sions. This is the primary 
attribute in the sphere of tactics. 
In strategy, more reflection can be 
given to decision making, and in the 
area of diplomacy and foreign relations 

ricans prefer decisions reached 
made bv 


men” to those 


In logistics and in economic mobili 

command alone cannot accom 
plish the over-all direction necessary 
In warfare generally, Americans pride 
themselves on having been consistently 
successful without the complete need 
for the military 


mande rs ilKe 


com 


genius ol 


Napoleon or Nelson. 


great 


Wide Connotation 


“com 


when we apply it so readily to 


lly, do we really mean 
mand” 
military 
talking 
military 


mand 


enterprises today or are we 
some broader form of 
The 


today seems to have been given 


about 


direction? word “com 


a wide connotation by the military 


profession. It is used only infrequently 
now in its narrow sense of immediate 
will of the leader. 


Nav y, for 


in common 


response to the 


In the instance, there is 


between the 


com 


a ship and the command of a 


Val Dase. Similar comparisons 


drawn in the other 


case ol 


ganizations today 


commanded.” Some other 


direction led directs 


manay 
officers today are 
attributes of good 


rs rather than good commanders 
j 


required 


where 


Definition 


mean 


command” and 


} 


good d 


The difference in 


words, “ 
be revealed by any 


yut something better than a di 


tionary 
meaning is available for our purposes. 
Henri Fayol, the great French indus 
definition of 


management which is quoted 


trial philosopher, gave a 
In almost 
every text that has anything to do with 
this subject. Management, for Fayol, is 
an inclusive term. It contains f 
ents 


forecasting ofr 


ganizing, commanding, 


coordinating, and con 
trolling. 
To Favol, 


means to 


command 


t1\ among 1« per 


sonnel of an organiza 


tion. The authority to effect such ac 


tivi is implied. His definition of 


the other elements are: foresee and 


to examine the future and draw 


up a plan of action; organize—to build 


the dual structure of men and materials; 


coordinate—to bind together, unify, 


and harmonize all activity and effort; 


control—to see that everything con 


forms with established rule id ex 


pressed command. 
Each 


vents of management ts 


and every one of these ele 


needed in 
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modern military organizauions. Neglect 
of any one means at least contusion and 
possibly disaster. Military operations 
themselves are now conducted more by 
controlling than by commanding, and 
the former term is coming more and 
more into military use. During World 
War II, planning and organizing be 
came major military duties. Integration 
National 


of military purpose in the 


Security Act has given 
increased importance 
to coordination. 
“Manage” is a more 
encompassing word 
than “command” but 


it does not entirely include it, and for 


this reason it has limitations for mili 


tary purposes. “Command” indicates 


the authority and the assurance of 
getting the job done, which is the all 
important consideration in military 
operations. The meaning of “manage 
ment” and “to manage” does not go 
that far. “To manage” has been defined 
as “to conduct affairs; 7. ¢., to guide 
them in a unified way to a definite goal 
or to direct or control people, often by 
artifice” (American 


tact, address, or 


College Dictionary, Random House, 
1951). 
“Command” on the other hand pre 
supposes authority with its inspection 
and disciplinary prerogatives. Manage 
ment in American industry does not 
possess such powers, a fact that must 
not be forgotten in considering indus 
trial management methods for military 


pur pe ses. 


Many Lessons 


Despite its limitations, industrial 
management has many lessons to teach 
the military. For one thing, industrial 
management has received a great deal 
of scholarly attention. A science of or 
ganization and administration has been 
developed, a copious literature exists, 
and the subject has been given much 
attention in our universities. A knowl 
edge of the principles of management 
is almost a prerequisite for an indus 
trial leader. 

The elements and principles of man- 
agement have been well defined in the 
works of the several writers who are 
recognized as authorities and philoso 


phers on this subject. These include 
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Frederick Winslow Taylor, M 
already mentioned, Mary Parker Follett, 
James D. Mooney, Alan (¢ 
L. Urwick. 


A great need of the armed services 


I ayol 


Reiley, and 


today is a literature on military organi 


zation and administration, There are 


copious works on strategy and tactics. 
There is a growing literature on logis 
tics and economic mobilization. The 
large literature on industrial manage 


ment has already been mentioned 


But the best material existing on 


j 


mulitary management 1s contained in 


the conclusions and recommendations 
of the Pearl Harbor Report entitled 
and Or 
Our Mili 


tary and Naval Establishment Revealed 


“Supervisory Administrative 


ganizational Deficiencies in 


by the Pearl Harbor Investigation \ 


whole science of the subject could be 


built around the twenty-five defici 


encies listed therein. 


Little Positive Material 


On the positive side, little material 


exists, and the best of it was written 


many years ago by such writers as 


General Army and 
Admiral 


Charles O. Paullin, for the Navy. 


Upton for the 


Luce and the historian, 


Despite the similarity between mod 


ern military and industrial organiza 


tions, the word “command” is never 
used in industrial or business organi 
zations. This could be explained with 
a statement that labor unions or Ameri 
can workmen generally would never 
permit it. Nevertheless there was a 
time when command in its most posi 
tive sense was common in industry. 
The strong personalities who were the 
original industrial leaders, their line 
bosses and foremen, were commanders 
in every sense of the word. 

In fact, the original purpose of Fred 


erick Winslow 


modern management, was to replace 


Taylor, the father of 


the line system with what he claimed 





The opinions and assertions ex- 
pressed in this article are those 
of the writer and are not to be 
construed as official or as reflect- 
ing the views of the Navy De- 
partment, the Naval Service at 
large, or the Industrial College 
of the Armed Forces. 











was the more ethcient scientihc man 


agement which in effect was special 


zation carried to a high degree. Taylor 


contended that few men had all the 


attributes necessary for a good com 
mander. He listed these attributes with 
refreshing simplicity: brains, education, 
special and technical knowledge, tact, 
energy, grit, honesty, judgment, com 


mon sense, and good health. 


Divide Responsibility 
four or fi\ 


ten qualities, Taylor claimed, 


Men who have 
ire 
rarely, and those with six, 
nonexistent 


ganization demanding all t 


eight are almost 
es 
ision 


load 


Division of the responsibility load or 


ties in men must make some prov 
for division of the responsibility 


functional responsibility is the basi 


tenet of industrial management today 
The 
specialization 


business 


large-scale decentralization and 


characteristic of Ameri 
can are thereby possible. De 


centralization and division of author 


ity are carried so far in American in 


dustry that often important functions 
are delegated entirely outside the or 
ganization. 

This delegation or dependence be 
vond one’s direct control, common to 
normal day-to-day life in our compli 
cated modern society, is something 
which a professional officer finds hard 

to accept for military 
organizations. “Supply 
must be responsive to 
a clic hé 

When 
any sort of functional 


mili 


command” is 
often heard. 

responsibility is advocated for a 
tary setup, the question sooner or later 
arises, “Who is to be in command?” 
The “exception principle” of man 
agement, first identified by Taylor, is 
followed generally in American indus 
try but much less so in military or 
government organizations. Under such 
only summarized and 


a system com 


parative reach the executive. 


The 


pect to be informed just for the sake 


reports 
industrial executive does not ex 
ot being kept informed for soon he 
would be doing nothing else but re 
ceiving information 

Here is where the sin of pride of the 
efhiciency 


commander often affects the 
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of complex mulitary organizauions 


whose main function is support. It 1s 
one thing to be kept informed when 
commanding a ship under way or a 


regiment in combat. It is something 


else again to be appraised continually 


of all the multitudinous details of a 


: , 
logistics command, It is unlikely that 


our lar and industrial 


ye corporations 


establishments could ever have reached 


their present size with efficiency if the 


; : 
principle of decentralized responsibility 


had not been accepted. 


Important Difference 
The 


most important difference, per 


between military and industrial 


organizations today is that in the lat 


ter the situation rather than the per 


sonality is the dominant control factor. 
The 


leader is 


situation controls, and the true 


the one who responds im 


mediately and effectively to the situa 


tion. Since it is the situation that is 


always primary, authority is derived 


from function rather than_ position. 
Responsibility is for and not to 

This principle was first recognized 
by Mary 


the “Law of 


Parker Follett and is called 


the Situation.” Realistic 


American industrial management has 


long accepted it. Control is in methods 


rather than in men as is indicated by 
inven 


Au 


s con 


such terms as budget control, 


tory control, and quality control 


thority is diffused. Command i 


sidered as the emergency element of 


management, to be used only when 


the others fail 


Management as it is understood in 


industry cannot be adopted blindly for 


military organizations, even for those 


which are most similar. Comparable 


industrial and business organizations 


are less complicated than 


generally 


those in the defense establishment, 


] 


their purposes are usually more limited, 


and their responsibilities are certainly 


less 


Some Failures 

Industrial management has had some 
notable failures. In certain crises it has 
been unable to get its job done, and in 
these days when industrial production 
and national security are so interre 
lated, this is critical. Most of these fail 
ures when analyzed can be attributed 
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to a too-narrow interpretation and use 


of the command element. American 


industry is still unable critically to in 


spect and police itself. 
James D. Alan ( 


Reiley, American industrialists writing 


Mooney and 


on this subject, have pointed out that 


in all forms of organization three main 
These 


legislative, 


divisions can be distinguished. 


are the determinative or 


which decides on policy; applicative or 


which places that policy into 


und the interpretative or judi 


which investigates performances 


1 imposes penalties as needed. Mod 


ern industry has developed the first 


two of these divisions to a high degree: 


a 


it has ignored the 


third. Because industry 


has failed to inspect 


and police itself, be 


cause it ignored the 


interpretative part ol 
organizing, government with its regu 
lations and labor unions with their de 
mands have moved into this void. The 
] 


] 
Old 


handling men have al 


military services with their age 


experience in 
ahead of industry in the 
] 


ways been 


personnel hel 


Beware of Panaceas 
The ar 


quasi-military organizations, should 


med services, even for their 


be 
autious about adopting management 
nethods exactly as they are applied in 

They 


about 


should be especially 


accepting panaceas or 
nosis ot “experts” as easy solu 
or their management problems 
Nevertheless the practice of placing re 
on outside professional help has 
fruitful especially in military 

ind development. 
ur results could be attained in 
field, but efforts in 


been 


inagement 


this dir 


ction have not attended 


nuch 
unfortunate. Industry has an advantage 
An indus 
performing 


unction for which it was created, 


with too success to date. This is 


vailable to the military. 


trial organization is daily 


the f 


whereas the soundness of a military 


concept or organizational principle can 


only be given its final test in war. 


} 


In the meantime one of the hardest 


jobs of a military officer is to remain 


realistic and not adopt a_ subjective 


point of view. To help himself he 


should be searching constantly for a 


base line with which to measure his 


own position. In the field of organiza 


tion and administration, modern 


American industry offers such a base. 


Confidence Gained 

Management consultants have gained 
the confidence of business and industry, 
and they should be able to help the 
services. To do so they must first under 
stand the complexities, traditions, and 
purposes of military organizations and 


how they differ from the nonmilitary. 


This takes experience, patience, and 


time. Meanwhile both parties, con 


sultants and officers, should strive for 


wholehearted codperation that makes 


for mutual respect and firmer convi 


tion. A too-hurried and superficial ap 


proach may result in setting back for 


years the adoption ot appropriate man 


igement principles in mulitary organi 


ations. Industry is still recovering 


from the bad reputation that the “ef 


ficiency experts” gave to the doctrines 


of Taylor. 


Command alone as a directing ele 


ment no longer sufices for modern 


omplex military organizations. Indus 
the 


trial management methods, on 


other hand, have severe limitations. 


But a philosophy of management does 
an excellent literature on it 


The 


management problems seems to lie not 


exist, and 


is available. solution to service 
in adopting management methods of 


present-day industrial organizations 


but in deriving its own management 


methods from this philosophy 


Literature Needed 

We need, and the hour is already 
late, a literature on military manage 
ment based on objective and scholarly 
study. In the meantime none of us can 
go wrong in reading the excellent but 
short informative works of L. Urwich 
ind Henri Fayol or the longer, reflec 
Mary Parker Follett, 


Frederick W. Taylor, and of James D. 


tive works of 
Mooney and Alan C. Reiley. To these 
may be added the one pleasant and 
readable military prophet of this sub 
ject, Sir Ian Hamilton, who, a genera 
tion ago in Great Britain, preached a 
doctrine of military unification. 
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Two New Aircraft 


The U.S. Navy's P2V-6 Neptune shown above is specially designed for antisubmarine warfare and mine laying. It is equipped 
with secret armament, sensitive radar, and a high-intensity searchlight on the right wingtip. The long-secret crescent-winged 
Handley Page 80 Victor below, powered by 4 Sapphire jet engines, is the latest of Britain's heavy bombers (British photo). 
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Month by Month: Highlights 


of the National Defense 











Stand-by Capacity 

The Special Advisory Committee on 
Production Equipment, headed by Har 
old S. Vance, president of the Stude 
baker Corporation, recently completed 


a 6month study with a report that 


advocated stand-by production capacity 
for defense rather than the stockpiling 


of weapons and equipment. 


Holding that “the capacity to pro- 


duce 1s, in fact, a military reserve of 
t order,” the Vance Com 


stated that a program of 
ilding and maintaining standard 


production capacity u ould be more 


effective and 


onomical than 


that would be 


more ¢ 
[he storing oO arms 
come obsolete 
But plants also become obsolete. The 
Committee’s reply to this objection is 
that even such plants can conceivably 
do an effective job in producing up-to 
the-minute equipment, Even granting 
the torce of the argument, the Com 
mittee believes that facilities can. be 
kept up to late at a fraction of the cost 
ot modernizing military equipment. 
Which shall it be: planes or the fa 
cilities to build planes? 


Which 
] 


better policy for defense-mobilization 


is the 


purpose 5? 


The Committee voted for the tools 

rather than the planes and cited Air 

Force policy as a timely illustration. 
The Air Force, by arranging to buy 


$50 


forging presses and 


million worth of long-lead-time 
other complicated 
and massive production facilities, has 
added about $1 billion to the volume of 
aircraft it can expect to receive in the 


first two vears of an all-out war. 


The Committee noted that this “in- 
surance program” that the 
Air Force has sharply reduced the 


means 


number of planes it must stockpile, 
has cut 
obsolescence, and has saved the Na 


the risk of losses through 


tion a substantial outlay of funds in 
advance of actual mobilization. 


Other members of the Vance Com 
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mittee were Clay P. Bedtord, president, 
Chase Aircraft Company; Adm. W. H 
P. Blandy, president, Health Informa 
tion Foundation, a vice-president of the 
and 
Ord 


American Ordnance Association 


World War Il Navy 


nance; Lieut. Gen. LeRoy Lutes, presi 


Chief of 
dent, Pacific Tire & Rubber Company 
and Director of Operations, Army Serv 
ice Forces, during World War II; Rear 
Adm. Lewis L. Strauss, consultant and 
financial adviser to the Rockefeller fam 
Atomic Energy Com 
Gen. K. B. Wolfe, 


president, Oerlikon Tool & Arms Cor 


ily and former 
missioner; Lieut. 
poration of America and former chief 
of Air Force procurement; and Manly 
Fleischmann, former Defense Produc 
tion Administrator. 


The Committee recommended that 
the following three steps be taken to 
carry out its program: 

1. That the Government take every 
means at its disposal, where deficiencies 
exist in 
j 


duction 


ipacity to produce heavy pro 
equipment, to stimulate the 
creation of the needed capacity by pri 
ate industry. If these efforts fail be 
cause the pacity needed is found to be 
commercially nonsupportable, the Gov 
ernment itself should create and main 
tain this « apacity. 

2. That the Department of Defense 


procedures to insure a 


set up specihic 
more effective codrdination of activities 
relating to the production equipment 
and facilities phases of military end 
items production programs. Other exec 


take the 


necessary action to comply with the 


utive agencies should also 
policy 

2. That Congress be requested to 
take whatever action is needed to con 
firm and support the policy. (More on 
the Committee recommendations will 
be published in subsequent issues of 


ORDNANCE). 


Continental Defense 
The Department of Defense has an 
nounced the appointment of a tempo 


rary committee to advise the Secretary 


of Defense on certain aspects of the 
North 


possible 


problem of defense of the 


American continent against 
atomic attack. 

The membership of the committee is 
Chairman, M. J. 
president, Bell Telephone Laboratories; 


Walker Cisler, president, Detroit Edi 


as _ follows: Kelly, 


son Company; S. C. Hollister, dean of 
engineering, Cornell University; F. L. 
Hovde, president, Purdue University; 
CG 


California Institute of Technology; Ar 


Lauritsen, professor of physics, 


thur E. Raymond, vice-president, Doug 
las Aircraft Company; H. S. Vance, 
chairman of the board, Studebaker Cor 
poration; and R. E. Wilson, chairman 
of the board, Standard Oil Company of 
Indiana. 
The 


over-all Department of Defense 


committee will concern itself 


with 
policies and programs aimed at achiev 


f 


a more effective condition of con 


tinental defense. It will also study the 
possibilities of improved methods of 
warning of hostile attack and the re 
lation of such warning systems to other 


major continental defense measures. 


Report on Arms Production 
The volume of production of military 
upplies and equipment is now almost 
Korea 


was invaded. Deliveries of all categories 


seven times what it was when 
of munitions, plus construction, are 
now about $8 billion per quarter. These 
and the following facts are disclosed in 
the final report of Henry W. Fowler, 
director of Defense Mobilization, dated 


January 1, 1952. 


The dollar value of deliveries of 
guided missiles is currently running 
over twice that of third-quarter-1950 
but technical difficulties 
design changes, lack of technical per 


sonnel, and other production prob 


deliveries, 


lems continue to retard quantity 


output. 


Using guided missiles that have come 


from assembly-line production, the 


Army plans to begin in 1953 the or 
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ganization of antiaircrait battalions 


equipped with the Nike surface-to-air 
missile, and the Air Force plans to 
equip its first pilotless bomber squadron 
with the surface-to-surface Matador B 
61 pilotless bomber. 


Production of the medium tank, 


which in dollar terms is the most im 


portant combat vehicle in the Army 


procurement program, has reached a 
stage which is typical of a wide range 
of Army items. Designs have been per 
fected, production facilities are almost 
completely equipped, and a high rate 
of output of both the M47 and the 
newer Patton 48 has been attained. 
Most ot the 


tion planned for 1952 will be continued 


medium-tank produc 


on schedule. Later production will be 


stretched out. By mid-1954, the coun 


try’s tank plants will be operating at 


fraction of capacity, but 


only a small 


the maintenance of going lines would 
permit rapid expansion, 
In the past 2 years, large numbers 


of a modern light tank—the T41—also 
have come off the production lines. The 
heavy 


development stage on a new 


tank—the T43 
the production model will 


is completed, and de 
liveries ot 
begin soon. 


One meast in the de 


ire Of progres 
veiopment of new weapons is the in 


crease firepower. {t the present 


time, one of our infantry divisions 


has seventy-five per cent more fire 


World War Il di 


sion, although its personnel is only 


power than a 


f 
rty per cent greater. 


at advance in the Army pro 
gram has been the successful develop 
280-mm. gun—the 


ment of the new 


largest-caliber artillery piece having 
complete mobility. Now in limited pro 
duction, this gun is designed to fre 
both conventional and atomic shells. 
Due to the continued drain on World 
War II stocks imposed by the Korean 
fighting and limited replacement from 
worldwide 


new Army 


production, the 
supply position on several ammunition 
items has deteriorated 

The Department of Defense is push 
ing the completion of new facilities and 
initiating a further facilities expansion 
so that a satisfactory supply of artillery 


ammunition can be restored and main 
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tained. The needs in Korea, meanwhile, 


have been given first priority in the 
distribution of existing stocks 

In place of the many different sizes 
of trucks used by the services in World 
War II, the Department of Defense has 
standardized production on four size 
the '4-ton jeep, %-ton, 2 and 5 
ton 


About 


scheduled to be 


half of the total number 
produced under pre 


ent appropriations have been deliv 





MARINES ABANDON 
CARBINE 


The com] lete ¢€ 
the carbine fron 
rine Force units 
dered by the Marine 

All enlisted 
ground units 
geants and p 


ously armed 


chief 


equipped w 


pe tty 


pistols 


he issued 











production rates from this point 


are scheduled to decline slowly. 


Supersonic Wind Tunnel 
A new wind tunnel will be installed 
at Aberdeen Proving Ground this year, 
capable ot producing air velocities 
equivalent to 3,700 miles an hour. 
This 


constructed by 


supersonic tunnel, now bein 
the Shipbuilding Di 
vision of the Bethlehem Steel Corpora 
tion at Quincy, Mass., will incorporat 
the latest engineering and aérodynami 
features now known 


tunnel will have a 12- by 


The 
inch test chamber and ill be o 


the flexible-nozzle type which per 


mits velox ities between one and fit 


times the speed of sound 


The new tunnel, costing about $25 
00, has been designed with an ey 
undesirable tea 


toward eliminating 


tures of earlier tunnel designs. It will 
have a broad speed and density rang 
a very uniform air flow, and an ex 
tremely precise force and moment mea 


uring system. 


Past experience in the 


operatic 1 « 


supersonic wind tunnels and the re 


measuring ac 


curacy have been important guides in 


quireme nts tor higher 


this new design. 

The old tunnel used at Aberdeen will 
Hunts 
Ala.. to do preliminary investi 


and 


be used at Redstone Arsenal 


work. Final stability desigt 


will be derived from advanced tests 


conducted in tunnels similar to t 


new flexible-nozz'c 


Aberdec 


tunnel at 
Call for Reorganization 

In his final report as Secretary 
fense, Robert A. 
the National Sec 


blueprint for the 


assertes 


Lovett 
urity Act, the 

Nation's defens 
chinery, was an inadeq 
could not stand the strain 


gency. His criticisms included the or 


Staff 
Army. 


reorganiza 


anization of the Joint Chiefs of 


nd the technical services of the 
Speaking of the need for 
m, Mr. Lovett said 


“Certain of the desirable steps would 


appear to require 


to make them fi 


report states and clari 


Secretary's 
fication of some of the language in 


the existing statutes seems essential 


if the smooth functioning of the De 


partment 1s be assured under the 


strains imposed Oy a itgher deerce 


of mol ation, which would in 


evitably invoive magnified { ? 


in connection with the ‘distribution 


of shortages’ one of the primary 


problems that must be solved by any 


Secretary of Defense 


According to Mr. Lovett, the prob 


lems range from what appears to be 


excessive rigidity in the 
National Security Act of 


amended in 1949, 


1947 i 


to purely adminis 


trative and organizational problems 
Practically all of them, he pointed out, 
involve the need for greater flexibility 
in order to meet changing conditions 
With regard to the statutory avencies, 
Board, Mr 


that the 


such as the Munitions 
Lovett expressed the view 
Board could not effectively discharge 
assigned functions because each mem 
ber of the Board, except the chairman, 
“is both a claimant and a judge of his 
own requests.” 


807 





He expressed the hope that efforts 


would be continued to make the or 


ganization of the Department of De 


fense “as modern as the world we 


live in.” 


tll the effort and treasure poured 


into rebuilding our defenses and t 


sacrifices of our armed forces in Ko 
read wii Oe wasted he dectarea 
we fal to have 

ngte ness pur Pose 


on our ourse in 


, , 
through 


In his 


the Joint Chiefs of 


strength 


recommend 


suggested two alternate 


ond “more radical 
oh 


onfine 


mulitary-<1 


Change the 


toa nbership of ser 


ot whom has served 


of one of the three services. Immedi 


ately upon completion of such servi 


they would become members of a Com 


bined Staff consisting of functional 


staffs of professional military officers in 
the fields of strategic planning, logistic 


planning, military requirements, and 
over-all military policy with a separate 
promotion system and accountable only 


to the Combined Staff, the Secretary of 
Defense, and the 
M) Lovett also 


junctional and 


President 


/ th 
ra the 


called 
Ou hgot ng organ 


cational study « the three military 


departmenis ularly the “tech 
nical sert 
{rmy 


The functions of these services, he 
charged, overlap in such matters as de 
sign, procurement, production, supply, 
distribution, warehousing, and issue 
Overlapping adds substantial comy 
problem ot 


cations to the difficult 


ministration and control 
‘A reorganization 
frankly 


stated 


services,’ Mr. Lovett 
“would be no more pair than back 


ing into a buzz saw, but I believe that 


it is long overdue.” 
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Industrial Atomic Power 
American firms are using their own 
funds and pushing ahead with their 
own research on an atom power plant, 
wccording to Ray Cromley of the Wail 
Journal 


standing scientific leaders during the 


Street who interviewed out 


119th ual Meeting of the American 


\ssociation for the Advancement of 
Science which was held recently in St 
Louis, Mo 


1 require about two years to 


cost would be 


million dol 


plant The 


ind twenty 


Vaustrial scientists 
ld not be, at the 
power plant. It 

ut the steam that 

generat 

power plant would b 
y for a year or more 

itable defects. It would 
re necessary, and im 

1 steam-power generator 

d. Then—say in about 

this plant would be ready 

ric power for sale t 


id private industry in 


\ccording to present estimates the 


plant would probably produce 200, 


kilowatts of power. 


This complete plant would strive to 


make a profit by selling a series of by 


products as well as electric power. It 


tht, for example, sell heat—probably 


steam at the source—for heating fac 
tories and office buildings. Again, it 
would probably try to sell plutonium 


(for making atom bombs) to the Gov 


possibility would be to try 


Government and industry 


the other radioactive by-prod 


ed when uranium atoms are 


ikely that the first aton 
would not make a pront 
it would probably be de 


1 
plutonium sales to 


And by the 


would probably be 


heavy 


time it 


years, however, th 
engineers and research men working on 


ve enough new 


information will be discovered so that 


they can make improvements. 


These improvements, industrial sci 
convinced, will be 


entusts are great 


enough so that they can make a profit. 

Ot course, there are many political 
and scientific obstacles in the way of 
realizing this dream of a private-enter 
prise atomic power plant. 

The Government would have to give 
permission, and Congress would have 
to change the atomic-energy laws 
quickly to permit a real start to be made 
by industrial firms or combinations ot 
nirms 

Scientifically speaking, there is 

icK OF knowledge on how to 

or almost all, of the uraniut 


it into an atom power plant. Today 


| 
is radio 


ily about one atom out of 14 


iediately “burnable 


wtive or im! 


When sciet 


tists learn how to make 


the uraniur atoms 


nable.” then there would | a 


+ : Coal 
sonable expectation prohtabie 


operations independent ot supplying 


vounts of plutonium to _ the 


gh prices 


Feathers for Clothing 


\ new, lew-cost insulation iterial 


derived from chicken feathers has been 
leveloped experimentally by the Army 
Quartermaster Corps for use in making 
liners for cold-weather clothing. Jacket 
ind trouser liners made with this ma 
terial will be field-tested to check dura 
bility and behavior under conditions of 
actual wear. If such tests are successful, 
the insulation may ultimately replace 
a liner for cold-weather Army 


] 
WOO! as 


lothing. 


The new material 1s made of 


hicken-feather fibers to which a 


binding—a small percentage of natu 


synthetic fibers—has been 

then fabri into a 
which 

ightwei 


mely 


material is the product of re 


1 by the Quartermaster Corps, in 
operation with industry, for fbrous 
naterials that can be used in the manu 
facture of low-weight, high-bulk cloth 


ng tor cold-weather wear 
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The Future of Defense Mobilization 


An Editorial 


half done is not 


This pithy observation might well be 


ee ELL begun is half done, but 

enough.’ 

taken as the underlying theme of the Eighth Quarterly 

Report to the President (January 1, 1953) by the Director 
of Defense Mobilization, Henry W. Fowler. 

We nave 


in the building of 


made a good start. We have come a long way 
America’s defense since the dark days 
of mid-1950. Our armed forces have been more than doubled. 
Our rate of production of military equipment has been mul 
tiplied almost seven times. Stockpiles of critical materials 
have been substantially increased in many instances. The 
basic industries which support military production have been 
expanded at a record rate. 

Effective machinery to control the distribution of ma 
terials, until shortages have been overcome, has been created 
and is in good operating condition. Additional strength has 
world, with sub 


been built also by our allies around the 


stantial assistance from this Nation. 
Program Only Half Completed 
Yet 


program is only in mid-passage. We still have a long way 


with all these achievements our defense mobilization 


to go before we will have the military strength, the industrial 


readiness, and the assurance of continuing technological 


superiority that our national security demands, What, then, 
remains to be done? 
The 


4-point program for our consideration 


Office of Defense Mobilization offers the following 


1. We must complete the equipping of our expanded forces 
and provide the reserve stocks of weapons needed for our 
security. 

Our Was set, full 


143 Al 400 Navy 


warships, 16 Navy carrier air groups, and 3 Marine divisions, 


miulitary-torce one year ago, at 21 


goal 


strength Army divisions, Force wings, 


with 3 air wings. Except for the Air Force (100 wings), 
almost all the planned units have now been formed. To 
provide supplies, equipment, and bases for these forces Con 
gress appropriated $129 billion. 

Of the procurement and construction already authorized, 


an estimated 37 per cent, or $48 billion, has been delivered 


Much of the remaining 63 per cent, or $81 


the 


to our torces 


billion, is on order but is still in various stages of 


production 
Thus the bulk of the weapons in the procurement pro 
gram are still to be completed, even without taking account 


of the additional funds that will undoubtedly be made 


ayailable. The task of overcoming lags in delivery dates, 
which recently have arisen primarily from design and en 
gineering difficulties, and the problem of production p!an 
ning of new models will be as urgent in the future as it has 
been during the months that have passed, 


Il. We 


must maintain our lead in military research and 
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technology and continuously apply the results of our re 
search to improving the equipment of our forces. 

The build-up of our munitions industries has been in large 
part accomplished, But these industries must continually 
adapt their equipment and production methods to the re 
quirements of new weapons, for each generation of weapons 
means a new program of development and production 

While we must meet the problems of obsolescence and 
change, we cannot put off adequate volume production of 
the best weapons available today because of the expectation 
that there will be better ones tomorrow. We must thus main 
tain a sound balance between sustained qualit itive superiority 
ind volume production because, in the present terrible com 
petition, falling behind in either phase could spell destruction. 

II]. We must take systematic action to complete and main 
tain the mobilization base. 

To complete the mobilization base means to identify the 
additional facilities, materials, and other elements of capacity 


needed in the event of an all-out war and to 


that would be 


take the 
j 


constitute serious bottlenecks are provided for in advance. 


necessary steps to assure that those which would 


Among specific mobilization-base programs are those 


aimed at expanding the supply of critical materials so that 


our strategic stockpile can be completed sooner. But new 


legislation is necessary to make possible the construction 


of certain types of productive capacity not needed for partial 


mobilization but necessary in the event of total war 


Adding new capacity can be futile, however, if existing 


capacity is at the same time dismantled or altered so as to 


make it unavailable for wartime production if needed. We 


entering a period when the current re will 


been met and production schedules will be reduced. 


yuirements 
have 

The 
become increasingly serious unless the Government adopts 


ind 


loss to the mobilization base of needed facilities will 


carries out a firm program tor maintaining in an ade 
quate state of readiness those parts of the mobilization base 
vhich be 


IV. We must join with our allies, particularly the North 


ome idle. 


Atlantic Treaty countries, in working out a satisfactory long 


ranve basis for the common defense production effort 


Integration Will Reduce Burden 
A well 


resources Wl 


ntegrated mobilization of all of the free world’s 


reduce the burden which each country, in 
will have to carry separately. This becomes 


NATO countri ot 
highly skilled population of 2 mi 


c uding our own, 
when we consider the Furope 
which 


combined national product of 


have a on, a 


llion annually 


$125 bi and a 


great potential for further industrial growth. Mr. Fowler's 
s-point program contains timely proposals which will carry 
+} 

, ' 


to a logica 


forward conclusion the gigantic effort of the 


American people to maintain “a posture of defense 





e EDWARD BEACH GALLAHER, 


Associ 


e DR. ROBERT W. CAIRNS and DR 
LOUIS T. E. THOMPSON 


ice-chall 





1940 


During 
took out 


ticularly in the ; motive f If | 1 to pick out | 


wiefly 


The Automobil ld Tin mad t I t i make for success 


Gallaher a life met 
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During World War II, Dr. Cairns was 
a member of the Division of Explosives 
and a consultant to the Rocket Ordnance 
Division of the National Defense Research 
of Scientific Re- 


Committee of the Office 


search and Development 
More 


the 


recently he has been serving on 
7 


advisory board of the Naval Ord- 


nance Test Station, Inyokern, Calif., and 


the Bureau of Ordnance Research and 


Development Plat 
His work has beer 


d propellants ; 


ning Council 

in the technology of 
high explosives ar chemical 
engineering ; cellulose, rosin, and terpene 


chemistry; and the industrial application 
of chemicals 
ls several patents in the 


and has published many 


Dr. Cairns ho 
explosives field 
articles in technical journals 

Dr. Thompsor 
Norden Laboratories Corporation, White 
Plains, N. ¥ and Milford, 
md of two vice-chairmen 
lopment Board 


vice president of the 


Conn., was 
named as the sec 
of the 


Dr. Thompson report for 
1953 


Research and Deve 


duty on 
anuary 1, He recently completed a 
the Board in which he served 


of a group that made a study 


project for 
n aircraft rockets 
He has been t 

Norden Laboratories since October 1951 
During 1945 to 1951 he 


the Navy's develop 


his present position with 
x the years was 
technica 
and center at Inyokern 
Naval 


is built and initially 


and 
Ord 


ment 
Pasadena n the 
nance Test 
operated by Bureau of Ordnance 
He w: lit w of research and de- 
ke I Norden, Inc., 
Lukas-Harold Cor 
World War II years 


physicist at the 


and 
its subdivisior 
poratior 

Prior to was 
Dahlgren Provi Ground, Va 
During World War II, Dr 

o the Manhattan 
1946. From 1945 to 1946 he 


Ballistics Researct 


[Thompson 


was a consultant t Project 


1943 to 


nember of the 


from 
the Office of Scientific Re 

Development 
present a member of the 
Advisory Board 
Advisory Board of 

Test Station, ar 


ry Group tor 


of the Air 
the 


Center at 
alumnus of Kala 
Clark 


Among the groups with which he is af 


and University 


filiated are the Physical Society, the In 
Mathe 
\ssociation for 


stitute ot matical Statistics, and the 


\merican the Advance 
ment of Science 


He isa 


nance development and 


ballistics and ord 


alist in 


speck 


evaluatiot 


e “LIFE MEMBERS OF THE AMERI- 
CAN ORDNANCE ASSOCIATION” is 
the title of a new brochure recently pub- 
Association, Compiled as of 


lished by the 
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December 1, 1952, the 16-page booklet was 
1953 
and 


Association as set 


issued on January | 


It cites the aims purposes of the 


American Ordnance 
forth in the following 


1. To assist in effecting industrial pre 


by-laws 


paredness on the part of a strong, private 


one of 


peace 


free system as being 
America’s 


2. To encourage programs 


enterprise 


strongest guaranties of 


for ordnance 


research and development, particularly 


among private, industrial, educatio 


research organizations in cooperation with 
ordnance or 


nt of 


the research agencies of the 
ganizations of the Departme Defense 
and to keep available the highly special 
ized knowledge necessary for arming 
Nation by stimulating 


production of ord 


the 
manhood of the 
terest in the design ane 
nance matériel 


3. To t 


bring to 


. . 
peopie of our cour 
! 


scientific and indu 





NEWS OF A.O.A 
TECHNICAL DIVISIONS 
AND COMMITTEES 
at all members of 
Ordnance As 
kept currently 


In order th 
the Americar 
sociation may he 


the activities of the 


next issue 
special 


Our 


IAI 


Army a 
ment gr 
uggestior 


most welcon 


work of our 


ommutt 





cations to 


of the need for 








ough meeti publi 
spre ling 


adequate 


ordnance and 


related military preparedness 


4. To provide, wl 


en required 


ices Of Competent committees 


gate and report upon speci 


encourage 


understand 


subjects and t 
the adequate 
curement, production, and 

phases of national preparednes 
developments 


ing those new 


necessitated 


by modern milit 
and tactics 

5. To 
training 
upbuilding of adequate en! 


adequate 
the Nat 


sted a 


encourage 


throughout the 


com 


missioned Reserves 

te mutual 
to effect cooperatior 
an scientists 


manufacturers 


(sovernm 
utilization 
industrial 


curity 


Americar 


33.000 


A ssociatior 
continume 


} } 
VT 


sociate mem 
Presi 
1 tribute 
College of the Armed 
Alumni As 


sociation of the college at Fort Lesley J 


e AT WASHINGTON.—! 
dent well-deserve 


to the 


Truman paid 
Industrial 


Forces it an address to the 
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McNair in 


1952 


Washington on December 16, 


students 


of the In 


Armed Forces are 


“The faculty and 
dustrial College of the 
said 


known 


doing a most job,” he 


important 
‘one that is altogether too little 
and too little appreciated.” 

Mr. Truman cited the fact that 
17,000 students have 


mobilization given by the 


over 
taken short courses 
on economic 
college than 1,500 


faculty of the 


have completed the 
cour sé id 2.300 


All this « 


ahead very diy,” he dec! 1, “if our 


students correspond 


ence 


count i ! I roy conomic 
ustments 


vard our 


progran 
dustries 
wanted 


ruptiot 


stated 
had 

tude 

were s¢ 
ment, and 


curemet 


per cet 
twenty 


aircratt 


e AT MIAMI BEACH.—The 


Meet 


I do not mean to imply that the de 


fense mobilization program is over—far 


from it. We have just about completed 
the build-up of our munitions industries, 
$100,000,000,000 in 
A lot of our 


guided mis 


but there is still over 
actual production to turn out 
newest models of equipment 
s1ies, for 


example, and supersonic air 


craft—are still to be perfected for volume 
oduc 


Mr. Trumar 


program of 


called special attention t 
figuring out all the re 
quirements for industrial capacity that the 


\ j 


Nation would need an all-out war—and 


ng fully in advance to meet those 
requirements 

“WI lization base,” 
omplete next 
war starts, becaus« 


time to build it 


If we had to ho 


two or three 
ad-time 
very 
producti 


iterials 


a 
of the year 1953 


Ordnance 


February 16th 


the afternoor 


of General Shepher 
0 o'clock 


The distinguished I 


Dinner followed 


of the famed United States Marines de 
livered an inspiring address 

The Florida Post provided an excellent 
opportunity for members of the Associa- 
tion who were in Florida to greet General 
Shepherd, to consider armament progress, 
to spend an after 


at the same time 


noon and evening in the companionship 
of fellow America’s leading 


Ord 


members of 


peace organization—t \merican 


ance Association 
e AT HOUSTON \ general meeting of 
the Texas Post is 
Air Force 


> 1952 


held at the Ellington 
Base Officers’ Club on Decem 
recent election of of- 
Hedrick, 


vice-president ; 


rhe results of a 
ficers were as follows: W. O 
resident W H. Miner 
ind Leo S. Bassett, secretary-treasurer 


following lirectors were also 
Philip P. Krumb, St M. I 
Maj. R. D. Springer, D. J 


K. P. Can D 


{ is 
\fter an excell 
president, Brig n. | 


uTg_oU | 
Konken, introduced tl 1 cers and 
1 the meeting Hedrick 
tie newly elected president 
Mr edri ntroduced 
S. Bryar 
he St. Louis Ord 
k over his off 
jlonel Bryan cat 
fied, having served 


with the Pittsburgh Ord: 


since July 1951 
he 110 members of the Texas Post 


ere given a splendid insight into the 
operations of the St. Louis District whicl 


covers / States, witl 


Houstor 
Kansas City 


regional ofhces 


Dallas, Tulsa 


DETROIT Phe 
r Meeting of the Michig 
€ 1 at the Sher ite 1 ( ad ] 


1 


ng of December 17 


itely 700 members of the 


| th 


Outgoing President Robert 
a final report on the 
1 social functions durit 


duced the following 
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Bodman, 


Henry T 


Jacobson, first vice- 


the coming year 
president ; Charles | 
president; Joseph S. Sherer, Jr., second 
vice-president ; and Charles W. Brownell, 
secretary-treasurer 

One of the highlights of the proceedings 
was the honor paid to six veterans of 
World War II and Korea who are now 
undergoing treatment at the Veterans 
Hospital in Dearborn, Mich 
bers were delighted to have them as extra- 


Post mem 


special guests 
Irving A. Duffy, a director of the Post, 


was toastmaster. He introduced Brig 
Gen. S. L. A. Marshall who paid special 
Millet for his 
Korea 


introduced _ the 


Lewis I 
Soam-Ni in 


tribute to Capt 
work at 
Marshall 
speaker of the 
Chief of Army 


brilliant 
General then 
Gen 


Field 


principal evening, 


John Reed Hodge 
Forces 

General Hodge’s extemporaneous re 
marks on how to fight world Communism 
were most attentive ly received by all Post 
members 

General Hodge, who commanded the 
XXIV Corps in Korea, advised Detroit 
industrial and business leaders that force 
is the one and only thing our Communist 
ever and that 


enemies will recognize, 


“delicacy” is just regarded as a sign of 
weakness on our part—yes, even an open 
invitation to attack our country and other 
free nations 

The general related his difficult dealings 
with the Reds in the complicated negotia 
tions following World War II. He lauded 
Detroit industry for providing our fight 
ing forces with the tools necessary to 
defend the country 

One of the most interesting parts of his 
talk, according to Post members, was the 
special emphasis he placed on the morale 
status of our soldiers, both in training and 
in action on the battle front 

Directors of the Michigan Post include 
Mr. Biggers, Mr Harold R. 
Walter O. Briggs, Jr., Kenneth 
B. Coates, John S. Coleman, Mr. Duffy, 
Edward T. Gushée, Mr. Jacobson, Charles 
S. Mott, John W. Paynter, C. Jack Reese, 
George H. Roderick, John F 
and A. M. Wibel 

Mr. Coates is 


sentative 


30dman, 


Boyer, 


Gordon, 
1ational Council repre- 


Directors-elect for a 3-year term are 
William M. Day, James K. Fulks, J. S 
Sherer, Jr., J Smith, and F 
Russell Valpey 

The chairman and vice-chairman of the 
Post Membership Committee are Mr 
Fulks and William J. Athanason. Mr. 
Jacobson is chairman of the 


Thomas 


Activities 
Committee; chairman of the Outstate 
Chapter Development Committee is Mr. 
Roderick 


e AT WASHINGTON.—The January 


meeting of the Washington Post was 
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held in the ballroom of the National Press 
Club on January 14, 1953 

Gen. I H Campbell, Chief of 
United Army, 1942 
elected president of the 


Ordnance 


Lieut 
Ordnance, States 
1946, 


American 


recently 
Association, was a 
special guest at the luncheon meeting 


The guest speaker was Jess Larsor 


General Services Administrator and Ad 
ministrator of the Defense Materials Pro 
curement Agency—two agencies which 
have important national defense procure 
ment responsibilities. Mr. Larson re 
viewed the programs of these agencies and 
highlighted important future problems 
Future monthly luncheon meetings will 
be held, March through May, on the third 
Post 


interesting pro 


Thursday of each of these months 
officers are arranging 
grams for these dates 
King, president of the Wash- 


ington Post, announced that the board of 


I udlow 
directors had made the following aj 
Fred T. Marshall, first vice 
president, to fill the unexpired term of J 
Donald I J 
McCloskey, second vice-president ; and I 
Willard Jensen, to the board of directors 

W. J 
the Post and the directors include ( 
E. Meissner, Brig Merle H. Davis, 
Stanley A. Shank, George M. Riveire, W 
G. Lockwood, Dr. A. V. Astin, Dr. A. F 
MacConochie, C. H. M. Roberts, George 
E. Engelmann, Mr. McCloskey, H. N 
Arbuthnot, and A. H 
address Mr 


how the General Services 


pointments 


Browne who resigned; 


Sears 1s secretary-treasurer otf 


Gen 


Hobelmann 
I arson described 


Administratior 


In his 


had been handling its responsibility of pro 
curing strategic materials for the stock 
pile. While appropriations for stockpiling 
pre-Korea were limited, the accumulatior 
of strategic stocks was greatly accelerated 
as funds became available after the emer 
gency was declared 

Noting that the Emergency Procure 
ment Service had been made responsible 
for buying some seventy-four critical ma 
terials in the markets of the world, Mr 


“We 


in the position of the stockpile today—we 


Larson said can take great comfort 
are well beyond the halfway mark.” 

He mentioned with pride GSA’s ac- 
complishments as exclusive buyer of natu- 
ral rubber in 1951, stating : “We were able 
to beat the price down from nearly $1.00 
a pound to its present level of about 30 
cents.” He mentioned industry-govern- 
ment coOperation as an important factor 
in achieving the rubber stockpile target 

Present-day big government was de- 
scribed as posing the most difficult man- 
One 


government 1s 


agement problem in the world today 
that 
unable because of the budget system to 


reason for this is 
project its planning on a long-range basis 
in the same manner that private business 
and industry does 


Despite this, however, Mr. Larson said 


he felt important progress has been made 


in the techniques of government man- 


agement. Creation of a common procure 
ilestone 


ment agency was a significant nm 
in the science of public management.” As 


now constituted the central procurement 


service provides a repository of knowledge 


on how to do business with the Federal 


Government, he stated 
It was Mr Larson’ liet that the 


Government will be in the raw materials 


stockpile picture for a long time to come 


Ihe need stems from the very growth and 
American industry which | 


evolution of 
so expanded its capacity to produce end 
products that it has outrun the supply of 
many of its most important raw materials 


The problem of getting raw materials to 


the point of use will become an increas 


ingly important responsibility 
management 

Mr Larson also 
expansion in his valedictory 
We cannot 
not liquidate it whet 


He said he 


his own experience as 


touched 


should not, and, | 

the fires dic 
demonstra 

War Assets Ad 
wastefulness of disposing 
billi for 20 


had seen 


listrator the 


facilities built at $27 


cents on the dollar 


he present system of incentives was 


described as providing a better way of 


expanding production. Referring to World 
War II experience, he declared that the 


Government is not flexible enough and 


cannot plan far enough ahead to main 


tain production bases. Under the incentive 


has been put 


where 


system, plant expansion 


largely in the hands of industry 
forward planning is possible and which is 
capable of reserving this ne apacity tor 
us against time of need 

‘If you are not already aware of it, let 
me state this matter of maintaining our 
production base is our No. 1 problem,” 


Mr. Larson said 


e AT NEW HAVEN.—Formation of a 
Olin 
Industries, Inc., was announced recently 
by Dr. Fred Olsen, 
research and development and a life mem- 


general research organization for 


vice-president for 
ber of the American Ordnance Associa- 
tion. Dr. Olsen also named five depart- 


ment managers of the new general re- 
search organization 

Dr. Olsen, internationally known ex- 
plosives chemist and inventor, and presi- 
dent of the Industrial Research Institute, 
said that the over-all research body will 
Olin 


developments of significance to the entire 


insure that research will focus on 
company 

The general research organization will 
conduct basic research and work with all 
Olin 
spec ialized 
coordinate the efforts of the company’s 
various divisional research departments 


eight manufacturing divisions on 


research problems and will 
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the new son Aut m I i Patent 
for Trust Co Jol 
current Manufacturing Company, 
Metals Products 

Mr. Ziesing 


search, was graduated from Lawrer 


Amor 


res¢ 


Johnson 


arcl new nson Automatics 


products and processes, study and Amoskeag 


product lines to improve or expand them 


secure the best possible technical head of petrochemicals fe- 


from within the company or out iceville 


of its work His background includes 
Far East of 


amid Company ai 


been estab- managership 


East ican yal the 
of organic chemistry OPS chief dur 


War Il 


post 
recently, 


Cc} 


but, most 


r Graselli emi 
inager of new products 
1933 at 
With 


is been coordinator of explosives 


his doctorate in 


University, St. Louis 


head of the commercial evalua 
1949 an ion department, assistant technical di 


M 


of the Ameri 


nce 


nt researcl r. Johr recte and associate director of research 


been a member and develoy before advancing to his 


Ore present 
Dr 

neering 

at ( 


Ireanic F P n 


Inance Associatiotr 


contributor to tl journal Swenson, new head of chemical 
Hibben Ziesing, f 
f An 
pany and chief of the 
Ch 
Stabili 


is 
was professor of chemical en- 


from 1938 to 1946 


rmerly 


manager for erica! gineering “ornell 


ntained his own organiza 


sulting chemical engineer 


December 15, 195 


emical ivi no e 
> 


zation during 


head of petrochemical researc} 1 > hi , hnical consultant to 
Olin in 1952 Swenson holds nine 
applications covering 
fré 
as the 
He w 
of Minne 
1931 
chen ical 


1935 at Minne 


sugar-cane Wax ym 


which serve 
lustry aS 
nmiversity 
and 


and 


At a meeting of 
stitute of Tecl 
the 
Stanley \ 
\bral 
obert 


e AT CAMBRIDGE. 
the M 


tts Ir nology 


issachuset 
7 195 following 
Hoff 
amso I 


H 


executive committee was 
! next meeting. Th 
Award 


industrial 


He 
of the 


recer\ as one 


ten outsta! 


organic 


chemists it 1 was Priestly 
at Penr 
280 VU. § e AT SAN FRANCISCO 


Francisco 


Lecturer i 
Ata 
Post 
C. Heacock 
j 


presidet 


“ent 
sylvania recent 
tonted 
patents cover istics meeting the Sal e,ected 
coating ateria l 


cides, petroleum additives, sy 


] 


d industrial and org first vice 


tergents, ar 
Rheen 

Tot nsor 
receive d 


Harvard, served 


Boston Univers 
addition to 
omatic rifle while a gun et fhieer f so elected: William H 


poration; A 


Johr son aut au 
thusiast and Marine 
1930's. F Corpora 


lard Oj 


Fron llerbach 
tal 


of 
an 


Ordnance 


euH 


( 


Rhoades, 


D \ 


Chemical 


and 


& 


of California; 


Kaiser 


ompany 


Aluminum 


Corporation 


culators, 


Witter 


A.0.A 
Witter 


in Wilmington 
An 
1903 
powder 
armed 
World 
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Polytechnic 
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nemington 


John 
Steamship Com- 
Marchant Cal 
Murray 
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Other directors of the Post are 


Oceanic 
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Cushing, 
Jessup, 
Adm 


Jean 


y; Edgar 
George 
U.S.N., Ret Witter 
& Company 

The Post represent national 
Council i al itter, an 


& Company 
LE CE 


THOMPSON BROWN, a 
I. du Pont de Nemours & Company 
the 
at 


lirector 


J. 
E 
1 


a charter member of nerican 


Association, died 
Del 
official of the Du Pont Company since 
the 


and explosives programs of the 


January 1953 


he was closely connected with 


Second 
Md 


Virginia 


services in the First and 


Wars 


Brown 


Baltimore, 


Born in 
was a graduate of 
Institute 


manager ot! 


1915, becomir 
explosives department 


had also served as a direct 


Arms ( 


Industries, Ltd 


} 
rt 


| 


The powder 
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] lied December 
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ne Way to Lick 
orrosion 
and Wear 





of Heat Exchanger 





It takes a lot of handling to retube heat exchangers 
. and while the job goes on, equipment downtime 
plays mischief with production. 


Minimize the risk of such shutdowns. Wherever 
heat-transfer capacity is a factor, especially where 
wall thickness of tubes allows but little tolerance 
for effects of corrosion and erosion, specify 70-30 
cupro-nickel tubes. 


Thin walls of this strong tough alloy resist corro- 
sive and erosive attacks from all sorts of cooling 
media including polluted, silt-laden harbor water. 


Along with ability to withstand a wide variety of 
corrosive agents, the 70-30 cupro-nickel tubing pro- 
vides outstanding resistance to pitting and stress 
corrosion cracking. 

* * ~ 


Aship or ashore, this alloy gives unsurpassed per- 
formance in vital parts of equipment exposed to salt 
water corrosion. 


In power generator stations, sugar mills, oil re- 
fineries and similar plants . . . cupro-nickel alloys 
serve in feed water heaters, condensers, evaporators 
and other heat exchangers, and in oil coolers, stills, 
water boxes, piping, tanks, and other equipment. 
Cupro-nickel alloys minimize maintenance and re- 


THE INTERNATIONAL NICKEL COMPANY, INC. 


March-April, 1953 


Anaconda 70-30 Cupro-Nickel Tubes, produced by AMERICAN Brass 
Company, Waterbury, Conn., were used to replace tubing of 
Admiralty Metal at the Harbor Steam Plant, Dept. of Water 
and Power, City of Los Angeles, Calif. View shows men re- 
tubing part of a 70,000 sq. ft. surface twin-condenser with 
5,878 Anaconda cupro-nickel tubes %” O.D. x 26’ 3” long, 
serving a 75,000 KW turbine. 


* * * 


capacity 
from 


placement expense, loss of heat transfer 
and interruptions of operation resulting 


corrosion. 


Cupro-nickel is produced in tubing, rod, strip, wire 
and sheet, and also in cast form. We shall be glad to 
give you additional information and help you select 
the one best suited to your requirements. Write us 
today. 


At the present time, nickel is available for the pro- 
duction of cupro-nickel and other alloys containing 
nickel, for end uses in defense and defense support- 
ing industries. The remainder of the supply is avail- 
able for some civilian applications and govern- 
mental stockpiling. 


67 WALL STREET 
NEW YORK 5, WN. Y. 
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“a0. REMINGTON 
STUD DRIVER 


NO ACCESSORIES REQUIRED. No separate 

parts needed to control power, none required 
for loading—nothing to lose or break. Just a twist 
of the wrist opens the Model 450. Insert stud and 
power cartridge as a unit ...close and you're 
ready! Whole job takes seconds. 


DOUBLE-SAFE—REQUIRES BOTH HANDS FOR 
OPERATION. A separate safety lever must be 
depressed and held that way with one hand before 
and during squeezing of the trigger with the other 
hand. Safe, two-handed operation holds the tool 
steady. Two additional safety devices prevent 
operation except in proper fastening position. 


MAXIMUM POWER RANGE. You get a wide 
choice of power in Remington cartridges. They're 
available in six different loads, each clearly marked 
by colored plastic heel caps. The 32 caliber car 
tridge gives you extra power in this medium-duty 
tool . . . helps you speed all types of fastening jobs 


ARROW-STRAIGHT DRIVING—PERFECT GAS 
SEAL. Long heel cap on all Remington cartridges 
provides tight gas seal... gives the Model 450 
more power. Assures controlled, consistently 
straight driving. 


FAST, POSITIVE EJECTION. Exclusive ejector 
snaps fired case out of tool instantly—no fum- 
bling, no tools needed. 


Test-proved to be the world’s finest and speediest 
fastening system, the Model 450 Remington Stud 
Driver is made by Remington Arms Company, Inc., 
America’s oldest sporting arms manufacturer. 


“Uf It’s Remington — It’s Right!’ 
o 
Listed & Approved 
by underertr Reming ON, Gn 


MAIL THIS COUPON TODAY------, 


NEW, FREE BOOKLET 

shows you a hun pone aang: acl eaco bag 0-3 

dred different ways ‘ 939 Barnum Ave , Bridgeport 2, Connecticu 

the Model 450 Please send me my tree copy of the new booklet showing how | can cu! my fasten 
Remington Stud 

Driver can speed 

your construction 

fastening. Packed with illustra- 
tions, it tells you where and 
how this tool can save time, re- 
duce fatigue and cut costs. Send 
in the coupon for your copy. 
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NEW 
DEVELOPMENTS 





SUPERSONIC WIND TUNNEL 

Aberdeen Proving Ground will get a 
new supersonic wind tunnel this year, 
capable of producing air velocities equiv 
alent to 3,700 miles an hour. It replaces 
the tunnel shipped recently to the R« 
\rsenal, Huntsville, Ala 

[his supersonic tunnel, now bet 
structed in Quincy, Mass., by tl 
building Division of Bethlehem 

ration, will incorporate the 
gineering and aérodynami 
known. The tunnel will have 
by 15-inch test chamber and will be 
the flexible-nozzle type which pern 
testing at velocities between one and 


times the speed of sound 


OPERATION FRUIT FLY 
An upper-air research project, in 
fruit flies will be used to obtan 
ts of cosmic radiation 
high altitudes, has been announ 
nited States Air Force 
Chis research will be carrie 
of the Air Resear: 
evelopment Command's previously 


} 


project \ 
projec 


researc 
tate of winds, tempera 
atmospheric pressures 
types of cloud formations at 
vetween 50,000 and 100,000 feet 
Controlled balloons launched from West 
Coast sites will carry, in addition to their 
ling instruments, pressurized test 
ontaining harmless fruit 
sophilia), similar to those sometimes 


balloons will be 


seen on bananas. The 
aunched when the prevailing winds are 
from the west, so that they will travel 

er and come down in the United States 

The success of the project depends 
heavily on prompt action by the public 
in returning to the Air Force the equip 
ment containing the fruit flies. These con 
tainers will be marked plainly with com 
plete instructions to the finders regarding 
their return to the U. S. Air Force. With 
the returned fruit flies, the Air Force will 
arry on genetical studies to determine the 
biological effect of cosmic radiation on the 
nutation rate and will compare these 
mutations, if there are any, with those 
caused by radiation such as X-ray, 
neutron, and gamma 

Previous high-altitude research flights 
by the armed forces have enabled man to 
measure the quantity of cosmic radiation 
at various altitudes. The present tests will 
be the first of a series of experiments 
which, it is hoped, will aid in dispelling 
all fears of possible aftereffects from radia- 
tion on pilots of current and future high- 


altitude aircraft Continued on p. 818 
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The hungriest worms in 


fa» 
_ KOPPERS 
Kw 


March-April, 1 


Ys don’t often catch a glimpse of 
them. They live and eat under water 

. in places like the one in the picture. 
But they have the most enormous appe- 
tites you ever heard of. 

These hungry worms are marine borers 

. Giant Pileworms. Some grow as big 
as 6 feet long. They bore relentlessly into 
piles and other submerged timbers. They 
eat the wood away. Honeycomb it with 
holes. Make it collapse. 

But Koppers has a way to make water 
worms lose their appetites. By pressure- 


the world 


treating timbers with creosote, Koppers 
helps keep dock piles and other marine 
installations safe from marine borers 
Heavy creosote content keeps them away 

Various pressure-treatments by Kop 
pers can also make wood resistant to de 
cay. to termites, to fire. to acid 

Maybe there’s a Koppers Pressure 
Treated Wood that will help you to solve 
some wood service problem. Why not 
write to, Koppers Company, Inc.. Wood 
Preserving Division, Pittsburgh 19, Pa 
We wek ome your inquiries. 


PRESSURE-TREATED WOOD 


THE PRESSURE-TREATMENT of wood is just one way in which Koppers serves industry and you. 
Koppers also produces chemicals from coal. It manufactures flexible couplings, roofing, paving 


materials, industrial piston rings, fans, and protective coatings. 


It designs and builds most of 


America’s coke ovens. There are many Koppers produc ts or services that will help your business 








AMERICAN CHEMICAL Paid: Company 


AMBLER [4a PENNA. 
Technical Service Data Sheet 
Subject: RUST PROOFING WITH PERMADINE ° 

















ae parts that have been Permadized and then “sealed” with a rust- 
preventive oil such as “Granoleum” are effectively protected from rust. And, if 
the oiled “Permadine” coating should be damaged, rusting will not spread beyond 
the area of exposure 
Note: Automotive and other rubbing parts subject to friction are usually given 
“Thermoil-Granodine” manganese-iron phosphate coatings for both wear-resistance 
and protection from corrosion 


DATA ON THE ''PERMADINE’’ COATING 
Type of coating Zine phosphate 
___ Object of coating Rust and corr 





Typical products 
treated 


Government 
Specifications 





~~ Seale of 
production 
Method of 
application 
Equipment 
notes 


methods 


Bath Temperature 


Pre-cleaning | 
f 
} 


Coating time 
Coating weight range 


Technical Service 
Data Sheets 














CHEMICALS CHEMICALS 


WRITE FOR FURTHER INFORMATION ON “PERMADINE” A fe) 


Peneteses AND YOUR OWN METAL PROTECTION PROBLEMS PROCESSES 


New Developments 


The research balloons, which are from 
110 feet in diameter, have been sent 

ft by the Air Force since June 1951 
are tracked by ground direction 
stations throughout their flights 

the balloons descend to 30,000 feet 

re automatically destroyed, and the 


ling equipment is parachuted to the 


HYDRAULIC COMPRESSOR 
automatic hydraulic com 
ot compressing gas to 
are inch, has been 
I of the 


of fuels 
features of the 
automatic hydraulic control 
g system and the use of “liquid” 
Besides being more compact, ef 
nd flexible, hydraulic drive avoids 
il systems composed of gears, 
nd shafts, such as would ordi- 
lrive reciprocating 
t fi the Harwood 

Walpole, Mass 

HIGH-VACUUM FURNACE 

A new high-vacuum melting furnace af- 
larger charges of purer alloys 
previously possible has been installed 
he Naval Ordnance Laboratory, White 
Md. The furnace will take charges 
it 30 and 100 pounds and can take 
of 200 pounds of ferrous ma 
melting them in a vacuum of about 
millimeters f mercury With 
supplied by a 50-kilowatt, 3,000 


motor generator the metal is heated 


cle 


PRECISION OSCILLATOR 
\s part of program devoted to the 
librating 


of Stand 


driving 

z crystal 

the circuit, m 

ly, fit into a metal 

two inches in diameter and 
inches long. At an operating 

y of 100 ke. the long-period drift 


del was about 3 parts in 10° 


MODIFICATION PLANT 
4 new tank modification plant being 
It at Newark, Del at a cost of 
100,000, will be operated by the 
Corporation and will employ 
It will become an integral 


hrysler Delaware Tank 
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ian needs. At another Alco plant, the Army's new 


Today's semi-military economy makes it necessary for 
being made by Alco’s Ordnance 


American industry to double up on production—to sup medium tanks are 
ply the needs of our armed forces as well as industrial Division with the issistance of a network f 2 000 


and civilian requirements, subcontractors 


ol ther this double-barreled prograr ricar . 
l ie Ip further us doubk saTTe1e progr im, American Othe r American Locomotive divisions ire produc ing 
Locomotive has two separate produc tion schedules 

equipment for esse ntial ts insportation, chemical petro 


For example, one Alco plant is busy turning out mod leum and power! industries, with s« parate fac ilities 


ern diesel engines to serve in pumping stations on devoting their efforts to defense. Both lines of produc 


pipe lines carrying oil for essential military and civil tion help keep America strong and secure 
. I 


AMERICAN LOCOMOTIVE COMPANY 


producing both industrial and defense products 





OL 


FOR TRANSPORTATION 
AND INDUSTRY 


National 


selected for Quality 
and Dependability 


Products bearing these familiar 
trademarks have all established 
enviable reputations for quality and 
dependability. And to guard product 
reputations, these manufacturers 
continue to specify castings by National 


—one of the Nation's largest founders. 





QUALITY GEARS 


TUDEBAKER 


National's unparalleled experience in producing 


malleable, heat-treated malleable, and steel castings 


is at your disposal. Sales offices and engineering facilities 


are located at all five strategically located plants. 


A- 5865 


PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, Ill., and Chicago 50, Ill. 


SEE 


in 


—— 


A 16mm technicolor film. Narrated by 

Edwin C. Hill, this 27-minute film tells how 
malleable iron is made... tested... 

used . . . how its production economy, 
ductility, machinability, toughness 

will give you a better finished : . 
product. Available ee Dabs 


for group showings. 


fom TeamsrosTanon 


anes MALLEABLE and STEEL CASTINGS COMPANY: Cy 
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New Developments 


Plant. The Army anticipates that it will 
initial operation by April 1, 1953, 
full operation by July Ist 

he new plant will be used for making 
installation of on-vehicle equipment 
any modifications which may be re 
ed on all tanks produced in the 
ware Tank Plant. The new facility 
will be used to prepare tanks for 
ment in such condition as to be ready 


r immediate use in the field 


RETREADS FOR TANKS 


The Detroit Arsenal recently completed 
a pilot plant for reconditioning and re 
treading tank road wheels and tracks It 
is estimated that operation of this plant 
others like it will save the American 
payer more than $6,000,000 each year 
life expectancy of new road wheels 
tracks is approximately 2,500 n 


e past it has been necessary 


Heat hardening flange of a tank wheel. 


ard equipment that had traveled this dis 
tance because the wheels were so worn 
and warped during this period that they 
could not be resurfaced with rubber 
There were no molds available flexible 


enough to absorb the irregularities of the 


ised wheels 

At the same time the guide flange on 

used road wheels was found to be s 
worn as to render the wheel unsatisfactory 
for continued service. A special rapid 
welding and machining process was de 
veloped to overcome this difficulty. New 
guide flanges are built up by dropping 
molten metal on the prepared wheel sur 
face, then machining to the required size 
It is estimated that during times of emer 
gency annual savings will amount t 


$27 


27,000,000 and more than 28,000 tons of 
steel. Supply problems will be greatly 
simplified, and it will not be necessary to 
maintain depot stocks at their present 
level. Facilities currently used for shipping 
and storing road wheels will be available 
for other equipment. (Continued on p. 822 
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The heavy lines on the Chart- 
Gage hove indentations forming 
slits of light when the part is 
within tolerance. If the part is 
undersized, light is seen under 
the entire line. If oversized, no 
light is seen. Only a quick glance 
is necessary to check tolerances. 
Experienced help is not required. 





checked tn 60 secouds 


The firing pin illustrated above has 26 critical dimensions. Yet, 
by Optical Projection Gaging, the entire inspection takes less 
than 60 seconds—a fraction of the time and costs required with 
mechanical gages. 

The part is mounted in a fixture on the stage of a Kodak Con- 
tour Projector. Its image, magnified 10 times, is projected on 
the screen and compared with a Chart-Gage. Although the image 
of the 3%” part is 35” in length, the entire part is checked on 
the 14” diameter screen by means of indexing the part in the 
fixture. The entire procedure requires less time than it would 
take to merely handle the gages ordinarily used. 

Perhaps you can realize similar savings in inspection costs 
through Optical Projection Gaging, as so many industries and 
government facilities have. To find out, send sample parts and 
specification prints for our analysis, or write and have our local 
representative contact you for a personal conference. 


OPTICAL GAGING PRODUCTS INC. 


The above photographs show the 
image of the part in the three in- , . q 
spection positions. The same “com- 26 FORBES STREET, ROCHESTER I1, N.Y. 


posite” Chart-Gage is used for all 
three. SPECIALISTS IN PROJECTION GAGING 
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RYAN RATES eT 





UNDERGROUND STORAGE 
lities r underground storage 





Photo shows Ryan indica- 
tors under test in Bowser 
standard Utility Cabinet. 


Ryan Industries of Detroit supplies USAF with rate of climb 
indicators which must meet rigid test specifications under condi- 
tions of high altitude and extreme temperatures. 

Standard Bowser test units perform this all-important testing 
job for Ryan. Indicators are tested at temperatures from —67°F. 
to +160°F., at.altitudes varying from sea level to 50,000 feet. 

Rapid pull down time after each test run enables Ryan to 
deliver more of these vital instruments to USAF . . . each pre- 

tested under accurate flight conditions. 


PRESS 


INFORMATION 


} 


Why don’t you take advantage of long 
continuous experience? Consult Bowser, 
the pioneer. 


POSOSOSSSSSSSSSSSSSSSSSSS888080089 
BOWSER TECHNICAL REFRIGERATION, Terryville, Conn. 
Send information on test equipment checked: 


“HOMEMADE” GRENADE 


] High Temperature [] Fungus Resistance : 
grenade 


"] Low Temperature [] Rain and Sunshine 
] Temperature Shock [] Sand and Dust 
Humidity C) Immersion 


f } Altitude (0 Explosion Proof 
] Walk-in Rooms [) Vapor Tight 
Special Engineering 1-5 
N — ——————__rr . 
TECHNICAL REFRIGERATION ea . 

DIVISION BOWSER INC Compony —___ 
TERRYVILLE © CONN GGG R een 
+ ————————_ Soo 


it 


t 


produce then 


went to WOrkK oO! 


rd several men wis 





effective concussio! 


| 





1 cylinder-type mis 


explode and some 
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@ The “third degree” is but a superficial 
scanning compared to the trials a ball bear- 
ing must withstand in New Departure’s 
Research Laboratory. Here, under conditions 
which pack years of normal use into a short 
time, engineers determine how to make the 
best ball bearings even better. 

Production bearings and experimental de- 
signs, alike, take this “‘torture treatment.” 
They are subjected to overspeeds and over- 
loads, intense heat and cold, day and night 
operation for protracted periods. 


CdrCN and Nesealt 


Three decades of this search and research 
have produced the sealed rear wheel-bearing 
for motor cars, the self-sealed bearing for 
farm implement use, the tiny, jewel-like 
bearing for delicate instruments and 
many other types to fit a host of applications. 
You can specify New Departures and knou 
that they are right for the job. Keep your eye 
on the BALL to be sure of your BEARINGS! 


Vibration analyzer eliminates hu 
mon error in scientific search 
for causes of noise in bearings 


New Departure bal! bearings are 
readily available at your equip 
ment dealer or beoring distributor 

supplied from the industry's larg 
est network of worehouse stocks 


NEW DEPARTURE 


BALL BEARINGS 


WEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT 
Also Makers of the Famous New Departure Coaster Brake 
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New Developments 


Rockwell Report 


by W. F. ROCKWELL, JR. ' 
President DOV | . ’ ie al a —_— . ane 
Rockwell Manufacturing Company 


UR COMPANY HAS BEEN MENTIONED in manage- 

O ment magazines as a case Study in manufacturing 

~~ decentralization. Not so often mentioned is the fact 

that our Sales management is rather highly decentral- 
ed, too, with many similar results in efficiency. 

In the first place we have four major independent selling organizations . . . 
one for valves, meters and related equipment; one for utility valves; another 
for transportation registers and the other for power tools and equipment 
closely allied to power tool distribution. 

Within each of those organizations, management responsibility rests very 
largely in Regional Sales Managers, and under them, District Sales Managers. 
These field sales managers have the authority to make many decisions on the 
spot, saving time and money. They eliminate the necessity of an unwieldy 





headquarters sales management staff to clear piles of reports. And best of all, 
they learn to accept management responsibility, giving us another source 
for top staff men when needed 
> > > 
The second fastest growing industry in America today, according to 
authoritative stat ts, is liquefied petroleum gas. Without the fanfare 





and glamour of, for instance, the television industry, liquefied petroleum 
gas is growing by jumps, bringing to rural and fast-growing suburban 
areas the same conveniences people in cities have come to take for granted. 

Propane and butane, the fuels of the LPG industry, are used in cooking, 
heating, refrigeration and for other uses. Our part in this mushrooming 
industry is the manufacture of LPG liquid and gas meters. With Rockwell 
meters LPG users pay for their fuel in the same way as their city cousins — 
in exact relation to the amount they use. 


* + * 


One of the best testimonials to the safety features of our Delta power tools 
is the record of the Wisconsin School for the Visually Handicapped, Janesville, 
Wisconsin. Here, blind students are taught woodworking on Delta tools by 
Frederick Hoyer, a blind instructor. This is his report 

“At the beginning, the Bureau for Handicapped Children which supervises 
this school was not sure that blind pupils could be safeguarded from possible 
accidents. To convince them, I installed a Delta circular saw in my garage 
workshop. Demonstrations of my own operation of this tool convinced my 
associates that blind pupils could be taught to use Delta Power Tools with safety. 

“So in 1928 the school bought its own Delta tools . . . a circular saw, drill 
press, belt sander, jointer and lathe. We have never added an extra safety 

vice to any of our Delta tools and in all the years these machines have been 
1, no pupil has suffered an injury that required medical attention.” 


ised, 
* * * 


In an earlier item in this column we mentioned that we were involved in a 


S to Sustain one of our power tool patents. When one company brought 


out a design that we felt infringed our patent, a Federal court upheld us. 


When another company did the same thing, a second Federal court held that 

the device was so simple it lacked inventive merit, in spite of the fact that sev- 

eral companies had worked for years to develop such a device without success. 
The implications of a case like this are sometimes lost in the technicalities 

of patent law. While we are fighting the case, a great many other companies 

and inventors are affected by the outcome. The questions are basic: first, 

when many people fail at a development but one succeeds, isn’t that evidence 

per se of inventive merit; second, if there are to be different standards for The sole me , 

determining patentability in different Federal courts, under what rules are . productior 


we Working . tric 


One of a series of informal reports on the operations and growth of the o featu 1 side-by-side seating 


ROCKWELL MANUFACTURING COMPANY nent pupil and instructor, it also ! 
PITTSBURGH 8&, PA. > a navigator he Canberra 


for its customers, suppliers, employees, stockholders, and other friends service witl 
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Another Example of 
Beaird Manufacturing Skill 


PRODUCTION MACHINING 
The Beaird machining division is tooled up for a high rate eiditiiaitin. One entire 
department is now turning out large orders of ordnance shells; another is manufac- 
turing a full line of cast steel refinery fittings. Other machined products include parts 
for heavy duty trucks, oil field equipment and army tanks. 
THIRTY-FIVE YEARS EXPERIENCE in manufactur- 
ing a wide variety of products have made Beaird 


unusually well equipped to handle large production orders 
of ordnance materials. 


Central location near Southwest ports Experienced engineering staff 


Ample supply of Skilled labor Trained inspection department 


Modern manufacturing facilities Strong financial position 
THE 3. B. BEAIRD COMPANY, INC. Shreveport, Lovisiona 


PACKAGED LP GAS SYSTEMS TeEL ANHYDROUS AMMONIA 
COMPRESSOP PLANTS TINGS EQUIPMENT 


MACHINING FABRICATING STEEL WAREHOUSE 
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SPRAY-STRIP 


A MOISTURE AND ABRASION-PROOF PROTECTIVE 
COATING FOR METALLIC AND OTHER SURFACES 


A moisture and abrasion-proof protective 
coating for metallic parts and surfaces 

ideal for pac kaging tools, gears, bearings, 
instruments and parts while in process, 


transit or storage 


SPRAY-STRIP is resistant to salt water, 
moisture, oils, grease, mildew and alkalies 
It will not support combustion after appli- 
cation, and will remain flexible at low 


temperatures 


ST 


Fast drving, Spray-Strip forms a smooth 


tough skin which protects surfaces against 
damage caused by moisture, scratches and 
abrasion May be pecled away in large 
sections or a single sheet depending upon 


thickness of application. 


Mav also be used to coat walls of storag: 
and curing rooms to aid humidity control 
and for spray booths and other surfaces 


sub) ct to soil 








New Developments 


20.000-TON PRESS 


RIPS OFF 2." 


EAGLE CHEMICAL COMPANY 


INDUSTRY 


AVE., JOLIET, ILLINOIS 


to straighten 


a airea 


3 WW-1 
1 3,000, 000-1 


hten 
cr 
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as 


hapes 


strongest 


OUT 


them aiter extrusion 
installation 

It will 

square 

one ot 


75S. Maxi 


weight for extruded shapes from the 


um length 


at ninety tee 





extrude 


t 


ti 
set by existing heat-treating equipment 


it 


r 


20,000-ton press will be 2'4 tons Maxi 


at-treated shapes will 


The new press will be able 


rots 


eighteen to torty-one 
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[_ Saw w/e 

ONLY 1. 

LURIA ENGINEERING _ 
e 


my . 
offers the aude 


ADVANTAGES ./ 


STANDARDIZED 
BUILDINGS 





plus all the 





adaptability, 
flexibility and 
durability 0/ 
CUSTOM-BUILT 
STRUCTURES 

















Your expansion program need not 
be a problem. For high speed 
and low cost... contact your 
nearest LURIA representative. 


To achieve utmost durability of structure, the ma- 
terials and construction of Luria Standardized 
Buildings meet the most stringent building code 
requirements. And because of their flexibility and 
adaptability of design, Luria Standardized Buildings 
make possible almost any type of structure and 
almost any type of architectural treatment that best 
suit your particular requirements. This is accomplished 
without sacrificing the economies of standardization. 


WWW 























DISTRICT OFFICES 


LURIA ENGINEERING panewn eas 
BOSTON, MASS 


Cc oO M Pp A N 4 CHICAGO, ILL 


PHILADELPHIA, PA, 


§00 FIFTH AVENUE+ NEW YORK 36, NWN. Y. WASHINGTON, 0.C, 
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New Developments 


— 
~ FA f) EN ( N F F ~ | N ff inches in diameter and nearly eight feet 


in length 


gives you HUMIDITY INDICATOR 


A new type of humidity indicator, de 
signed for use in the dehydrated packaging 
of military materials and other products 

, in ot 


storage sate trom 


announced by 


MODEL J31E-23 . WN 
(5) LEADS, 10" - . tg) Ye & © 


LONG tne 


Bull’s-eye humidity indicator 


i 





(3)96(.138)-32 NC 2 TAP 
Zé DEEP EQUALLY SPACED 
AS SHOWN ON / 500 DIA 


Here, designed into one small frame, is a variable frequency 
capacitor motor capable of operating at dual frequency ranges 
of 50/60 cycles or 360/1600 cycles. Another oustanding EAD 
engineering achievement . . . one motor that does the work of two! 


SPECIFICATIONS 


Continuous duty ¢ single phase * 115 volts AC * Ambient 
temperatures: —55°C to +85°C © Weight: 1 Ib., 1 oz. © Meets 
military specifications for humidity, salt, shock, vibration and 
tropicalization. 

Applications: Airborne equipment (fans, blowers, pumps and 
other suitable uses.) 





os. oe. OE und rust inhibitor hz . 1 developed 
50/60 ~ 36071600 ~ cunves ron sf om | t Army Ordnance Corps’ Pitmar 
fam 4 @ 4083 | 


S23 worOR WS¥ titted no ee aonat 
oeuro 1mm iboratories, Frankford Arsena 


hia, Pa., which permits operabilit 
hanical time fuze at temy 
65 degrees below al 

ce grees ab ve 
ing tests in a ¥0-mm. antiair 


red lubricated fuzes have 1 











Solving special problems is routine at EAD 
If your problem involves rotating electrical equipment, 
bring it to EAD. Our completely staffed organization will 
modify one of our standard units or designs and produce 
a special unit to meet your most exacting requirements. 


EASTERN AIR DEVICES, INC. | "|" 


eum sulfonate rust in! 
585 DEAN STREET, BROOKLYN 17, NEW YORK mad This method has 


nterested fuze-oil 











the necessary quantities 
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BLAW-KNOX, T00, is Integrated 


The facilities and services of nine manufacturing divisions working as a team 


are at the disposal of all who plan and the wide range of industries we serve 
purchase for National Defense. From 


this one centralized source of engineered 


and products we make, Blaw-Knox is 
staffed with hundreds of technicians 


products and engineering services the whose engineering skills run the gamut 


Armed Forces can order a portable 
radio mast or contract for a complete 


ordnance plant or air base. Due to 


of the profession. If this experience 
plus our manufacturing facilities can 


assist your efforts, just “say the word.” 





OPERATING AND SALES DIVISIONS— 


Blaw-Knox Equipment * Buflovak Equipment * Chemical Plants * Foote 
Construction Equipment * Lewis Machinery * National Alloy * Power Piping and Sprinkler 
* Rolls (Lewis and Pittsburgh) * Union Steel Castings 


Recent catalogs and bulletins detailing information on Blaw-Knox products 
ore available to the Armed Services. Write for those that interest you. 








@ Fire Protection Equipment 


Chemical and Food 
Processing Equipment 


BASIC PRODUCTS FOR INDUSTRY 


Rolls for Steel and Non- ° 


Ferrous Mills 


Rolling Mills and Auxiliary 


Machinery 


Open Steel Flooring 
Prefabricated Piping Systems 
Open Hearth Furnace 


Equipment 


Concrete and Asphalt Road 
Paving Machinery 

e Complete Chemical and 
Processing Plants 

Radio, Television and 
Transmission Towers 
Heavy Stee! Castings 

Heat and Corrosion Resisting 
Alloy Castings 

Steel Forms for Concrete 
Construction 

Contractors Equipment 
Clamshell Buckets 
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*Awarded seven “E's” for Excellence 


during World War Ii 








RADIO SHAC 


IS THE EXCLUSIVE DISTRIBUTOR 
IN NEW ENGLAND AND UPPER ** vc, 
NEW YORK STATE 
(see map) FOR 
AMPEX DATA 
RECORDERS 


OUR ENGINEERING SERVICES ARE FREE! 

Let Radio Shack’s AMPEX-FACTORY-TRAINED personnel help you 
in the planning and design of the Ampex recording equipment you 
need for industrial and ientific use. In addition, broadcast and 
sound engineers are invited to discuss their Ampex needs with our 
technical staff 
the most competent in 
LA 3-3700 in 


obligatien. 


regarded by manufacturers and users alike as one of 
this Write, wire, or telephone 


for information and servi 


country. 


Boston e entirely without 


IMMEDIATE 
DELIVERY 
from stock on all Ampex 
“300” and “400” series 

broadcast recorders. 











| 


se OW-FLUTTER MODEL 500 


MAGNETIC TAPE RECORDER 
. . - for the ultimate in data recording 


@ FLUTTER and WOW: less than [ 

0.1% peak-to-peak. Error on final 
data less than 0.7% using 5 
deviation. 

FREQUENCY RESPONSE: within 
3 db. from 200 to 80,000 eye les at 60 
ips, or 200 to 40,000 cycles at 30 ips. 
SIGNAL-TO-NOISE RATIO: well 
above 40 db. at the 1% harmonic 
distortion level, measured in 15% 
bandwidths. 

FOUR CHANNELS: three for data 
recording, one for timing reference. 
All chassis of plug-in construction. 
Meets all relevant JAN  specifica- 
tions and Navy Department Speci- 
fication 16-E-4. 


Write TODAY for your FREE copy of the 
new 1953 Radio Shack industrial elec- 
tronics parts catalog, with more than 200 
pages listing over 23,000 JAN and stand- 
ard components with pictures and refer- 
ence data. 


+7 ce 
(ove 


NAME 
ADDRESS 
City . 


RADIO SHACK 


ae) 220) 2 Bele), 
167 Washington St., Boston 8; Mass. 


New Developments 
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‘ERAMIC AIRCR 


\ircraft brake lining usi one 


AFT BRAKE 
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naterials, fired cli to withstand 

wus heat generated in braking 
and transports 1s 
Bendix Aviatior 


tigh-speed jets 
n production by 
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based con 


tab! 
heat-stable 


new lining, a ceramic 


including other highly 


as developed after years 
he problem of devising a 
ye to survive aircrait 
heat brakes to a 
1,800 degrees in three 
energy ratings or 
nt and service 
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jet-plane braking 
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Lx * * * * J for domestic or export shipment... 





Lx * * * * J for light or heavy products... 





Lx * * * * J for large or small objects... 





there’s a General engineered shipping 
container to meet 
military packing needs! 


Pictured here is a General 
Wirebound box for the export 
shipment of 50-caliber 
ammunition. It combines strength 
and light weight. It is one of 
many types made by General 
—to meet military needs. 
Remember General when 

you havea military packaging 
problem. Container experts 
will be glad to design a 
package for your product, 

or help you with various 
specifications. 


Write for your FREE Copy of 
“The General Box.” It shows how 
to cut packing and shipping costs. 


DISTRICT OFFICES AND PLANTS: Cincinnati, Denville, N. J., Detroit, 
East St. Lovis, Kansas City, Louisville, Milwaukee, Sheboygan, 
Winchendon, —_ Box Company of Mississippi, Meridian, Miss., 
ti | Box Company, Inc., Houston, Dallas 








Genero! 


Genero! Genero! Genero! ~— - 
Wirebound Nailed Corr =| wettetate-4 
Crote Box orrugoted 
zs) “Conte ner 
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BOX COMPANY 


GENERAL OFFICES: 


vey 


5x * * * * r 1865 Miner Street, Des Plaines, Ill. 


Genero! Genero! EE 
All-Bound Pollet and 
Box Pollet 

Box 











to 
ARMY ORDNANCE 
specification 


AO Cannon Type AO Series connectors are man- 
ufactured under the latest specification pertaining to 
electrical systems for military vehicles and associated 
external electrical equipment. “AO” connectors will 
mate with standard “AN” fittings. Are ideal for heavy 
duty industrial use 

This new series is designed to withstand extreme 
conditions of temperature, moisture, dust, vibration 
and shock. Shell material is aluminum alloy with nat- 
ural iridite finish. Insulators are of a special molded 
resilient material having high dielectric strength, me- 
dium oil resistance and will not support combustion. 
Resilient grommet provides moisture proofing over 
solder terminals 

For engineering data, request Bulletin AO-1952 


& 


CANNON ELECTRIC 


Since 1915 

Factories in Los Angeles, Toronto, New Haven, Benton 

Harbor. Representatives in principal cities. Address in- 

WRITE FOR BULLETIN. [a Quiries to Cannon Electric Company, Dep: C-133 P.O 
AO-1952 Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 
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ns of plane in 20 seconds from a 
135 miles an hour. The 

was developed to control such 
within wheel and brake size 
which applied to Worid War II 
ighing seven tons and landing 
les an hour. Now available for 

| aircraft, the new development 
line needs for brakes we rking 


mperatures where 


X-RAY SAGE A! IFIER 
Radiologists and physicians now have a 
the X-ray image amplifier—a 

will give them a 200 times 

righter view of their patient's internal 
rgans in living action. An attachment for 
standard fluoroscopic equipment, the 
image amplifier is now going into produc 
tion at the Westinghouse X-ray Division 
in Baltimore, Md., after eight years of 
ntensive research. Basically, the amplifier 
a high-vacuum tube that elec- 

focuses and accelerates an 


electron stream 


OLD AMMUNITION 
R AIMED 


The Ordnance Ammunition Center of 
UL. S. Army at Joliet, IIL, has pur 
General Electric mouth-annealing 

for installation at eight loca- 

ns throughout the country in a dollar 
ving program of reclaiming old ammuni 
76-, and 90-mm. calibers 

f the program is to re 

become unreliable 

reclaim the outdated 

les and powder are re 

irtridge cases and the 

brass casing softened by 

] ! ures a snug 

projectile 


> refilled 


above that of 

with a new turboprop 
pellers developed by 
rporation, Wood 


ination will even 


1,000 miles an 


ARCH CAMERA 


action of a mirror which 

f 50,000 revolutions a 

in image ont at 

5.466 millimeters per 

ew research camera has 

by Beckman & Whitley, 

s, Calif. Belonging to the 

classification often referred to as 

r “streak” cameras, this instru- 

designed for the study of self 

! tus transient events such as explo- 

sive, flash-tube, and  spark-discharge 
phenomena. 
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CONCEPTION TO COMPLETION 





In the field of Guided Missiles an engineering team which 
can carry a program forward from the very conception of the idea 
to the completion of a missiles weapon system is 
essential. Such a team is at work in Fairchild’s 
Guided Missiles Division. Supporting this experienced 
engineering team is a production organization 
which has produced complete missile weapon 
systems for all three branches of the Armed 
Services. Recently Fairchild completed this 
country’s first privately built plant devoted exclusively 


to missile design, development and production. 


‘. 


Kat AND AIRPLANE CORPORATION 


AIRCHILD 


Other Divisions: Aircraft Division, M 


Engine Division, F 








Something he’w | 


Delivers MORE ACTUAL FRESH-AIR HEAT 
than ANY other unit of this type! 








EVEN AT 70° BELOW THE NEW PERFECTION DOES 4 BIG JOBS! 


A Safeguards Car- Preheats Gasoline 
Keeps Windshields goes in Coldest and Diesel Engines! 
Clear — Always! / Weather! Even at Assures quick, easy 
Guarantee per t of 7 t 


PERFECTION 73° A PI rl e CLEVELAND 4, OHIO 


A “eres omenane 
Crlecuon 





Four popular sizes tailor-made 
by re for your job! 


1. Compact Tubular Heater Design Perfection Glow Plug prevides 9. Extra Heat When Needed — Additional 

EXTRA strength, LONGER life and HIGHER tion. Perfection Fuel Timer shuts o t heat for heating oil pan, transmission or 
eficiency because of tubular design and supply, eliminates flooding in case o f batteries available from the heater’s exhaust 
finned heat exchanger or battery failure 10. High Pressure Distribution — Positive 
5. Remote Control ONE «witch, mountes delivery of fresh, heated air to all points from 


2. Easiest to install and service — Blower, 
where you want it. Manual, semi-automati a single heater 


burner, heat exchanger and ALL safety con 
trols built into ONE unit. Compact! 20,000 or fully-automatic operation 11. Thermostat Connection — Provides for 
B.t.u. size weighs only 20 Ibs.; 30,000 B.t.u 6. ONE connection ONLY to Power Source semi-automatic or fully-automatic operation 
cine—Z3 The, ; 60,080 B.2.u. sine—28 the. ; S0S8S 7. Exclusive Blower Design — nique blower Fuel } 

B.t.u. size—36 Ibs. Can be mounted in ANY posi dates eoapeetely cto walle 9, alba nag! neecte 12 vel Pump This pump me ans heater oper 
tion. Operates independently of vehicle engine without the sid of an rdd t es al fan : a. pong ae oti ‘te aia ‘Fuel 
3. Non-Clog Fuel-Metering Jet — Thi- , : : . Single Connection to Existing Fue 
Perfection meas he SIVi Seiialans steady flow 8. Maximum Heat — Tubular design, dual Supply Tank 

14. Quality Built-in Fuel Filter 


15. Quality Construction Throughout 


~ heat-exchanging chamber, finne 
of fuel regardless of temperature changes 
deliver maximum heat with minimum powe 


4. Positive Electric Starting — Dependable and space requirements 


MEETS ALL THE LATEST MILITARY SPECIFICATIONS — TESTED TO 90° BELOW ZERO OPERATION 


End your cold war NOW—with the Biggest Litthe Heating Package in the World 


PERFECTION STOVE CO. « ) PLATT AVE. e CLEVELAND &. OHIO 


‘resh-Air I iaakeus 











PRODUCTS 

and FACILITIES 
Serving Many 
Industries 


Pressed Steel Car Company offers a broad range of products and services 
available to industry throughout the world. Always alert to new processes 
and technological advances Pressed Steel Car Company throughout the 
years has maintained a reputation for more eflicient, higher quality 


produc ts. 


ALL OUTSTANDING PERFORMERS —these products range from...... 


e locomotives and trackwork to cookware 
e@ Agricultural and farm machines to milk cans 
@ Railroad and industrial cars to oil pumping machinery 
e Industrial trailers and engine lathes to conduit fittings 
e Steel tanks to milk can washing machines 


e@ Power plants to cellular laminated containers and shelters 


New York 
Chicago 
Buffalo 
PRESSED STEEL CAR COMPANY weorrorateo | (2 A790 
Honolulu 
stad : —_— london 
6 No. Michigan Avenue, Chicago, Illinois Mexico City 
Manila 
San Juan 











Do Your Letters Have That 


BXECUTIVE* 
APPEARANCE ? 


Making an excellent impression is, 





of course, part of any executive's 
job. Helping you do just that with 
every letter you send out is the par- 
ticular function of the IBM Electric 


Executive* Typewriter. 





It's not only the distinctive type faces 
from which you can choose; it's the 
spacing of each character in every 
word and line that gives your letters 


that "Executive appearance." 


Next time you receive a letter typed 
on an IBM Executive Typewriter, 
compare it with others in the same 
mail. Better yet, telephone or write 
the nearest IBM office today, or mail 
the coupon below. We'll be glad to 
show you the difference an IBM Ex- 
ecutive can make in helping you make 


the best impression. 

















; IBM, Dept. OR 
590 Madison Ave., New York 22, N.Y. 


(1) I'd like to see the 
IBM Electric Executive Typewriter; 


© lucthicy ruth () Please send brochure. 


INTERNATIONAL BUSINESS MACHINES 














*TRADE MARKS 
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RIGID GOVERNMENT 
TUBING REQUIREMENTS 
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Deal with the Specialist among Specialists 


Stainless Tubing Sen end Tessie THE STANDARD TUBE C0. 
%° O.D. to 3° O. Detroitz, 9" Michigan 

P] 
py ml ™ Welded Tubing *, fabricate d Parts 
028 to .260 wall 


STANDARD 
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THE CHALLENGE OF 
DEFENSE 
K. T. Keer 
Director of Guided Missiles, 
Department of Defense 
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ALL FULLY INFORMED ON SPECIFICATIONS 
AND REQUIREMENTS OF ALL GOVERNMENT BRANCHES 


. 
bd . 

Strategically located to serve suppliers of all governme nt services, Wirebound Box 
manufacturers are in excellent position to meet your shipping container needs. Parts 
boxes, equipment crates, over-packs and food containers are but a few of the multit ude 

of uses for which Wirebound containers are adaptable. Wirebound manufacturers 

are informed, experienced and technically trained to design, produce and 
pre-test scientific containers for each use. Make it a point to consult 


your nearest Wirebound supplier or write for full information 
. . 


Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois* 
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METALWASH 


PICKLING, PHOSPHATING, 
and DRYING MACHINES for: 


cartridge cases 
rockets 
projectiles 
containers 
fuse parts 


FOR DEFENSE 


Designers and manufacturers of 
industrial washers for the widest 
range of applications since 1926, 
METALWASH shares with American 
industry its all-out support of Amer- 
ica’s military might. 

Successful metal surface treatment 
requires skillful processing tech- 
niques coupled with suitable pro- 
cessing equipment. 

Consult your METALWASH repre- 
sentative —he knows the proper 
techniques, and he can build the 
proper machine to do your job. 


Metalwash Finishing Engineer, published quarterly, is 


available on request to engineers and executives to 
whom cleaning and finishing are operations of interest. 


Write on your company letterhead for your free copy. 


METALWASH 


MACHINERY CORPORATION 


922 North Ave., Elizabeth 4, N. J. 


Representatives in principal cities 





From the Record 


undertaking that challenges the best cf 


forts of a modern society 
face are 
are so high that we 
conduct our preparations to prevent war 
with all the careful codrdination and effi 
ciency it is in our power to command 
From an address at 
Banquet f he Soctety of 


Realtors, Miami Beach, Fla 


THE AGE OF TECHNOLOGY 


Henry B. pu Pont 
Vice-president, E. 1. du Pont de 
Nemours & Company 


Productive technology is one of the 
greatest developments of the modern age 
It has been both the engineer of change 
scientist of reform. It has 
conveni 


and the social 
created material comforts and 
wildest dreams of a 
lifted the burdens 


bound men to the soil and 


beyond the 


ences 
century ago. It has 
vhich ones 
made them old before their time. It has 

1 new of leisure and 


opened ne portunities of 


cultural development to millions 


But the great paradox of the twentieth 


century is that, despite this progress, we 
Il find ourselves uneasy, dissatisfied, un 
the future. We have found a 
is not peaceful, a security that 
We face grave and difficult 


many parts of the world. We 


secure 
burden of 


debts and a heavy 


o defend ourselves we 


must 


military establishment, 
ice that entails disruption 

lives al d careers 
Many reasons are advanced for this un 
happy state. Some attribute it to a spirit 
ual breakdown, to preoccupation with ma 
terial ends. Some feel that the rate of 
technological progress has been too rapid 
vat the race was bred for centuries to 
perform hard manual labor and has not 
vet accustomed itself to tending machines 
setting thermostats. Some lay the 
fault to capital, some to labor, some to 

government 

Perhaps some or all of these viewpoints 
ave a degree of merit. But underlying 
each of them is a basic and very real mis 
understanding—misunderstanding of the 
role of technology in modern life. And 
because of this misunderstanding there 1s 
suspicion and fear—fear of the machine 
fear of change, fear that a few large cor 
porations could, through their technology, 
dominate our whole economy 
These fears and conflicts arise directly 
from our technological progress. In the 
di when we had mainly an agricultural 
economy, a man could see and depend on 
the results of his own labor. The same 
was true of our early artisans, owning 
But today the tools 


are so complex and expensive 


their own simple tools 


of industry 


The risks we 
so great and the stakes involved 


cannot do less than 


the Industrial Award 
Industrial 


that no one man can furnish the funds to 
provide them or supply the many special- 
ized skills and talents necessary for their 
operation 

In our company, for example, the in- 
vestment works out to something like 
$18,000 per employee, and the plant in 
which he works may cost as much as 
$100,000,000. We have 140,000 stockhold- 
ers, and we employ hundreds of different 
technicians. So 


types of 


[ specialists and 


today the worker is dependent for his 


well-being on the coéperative efforts of 
many people whom he seldom sees and 
loesn't know 


misunderstand and distrust 


and is therefore likely to 


lack 


of understanding, this fear, in all parts of 


Today we see evidences of this 


the world. We say that Communism is the 


greatest peril to our own security. But 


Communism is literally an expression of 


this same fear; for Karl Marx saw, mis- 


nl created 
Industrial Revolution, a threat to the 


ood of the people 


Modern followers of Marx should know 
their 
history 


y, in the machines which 


events have proved 


het the worst forecaster in 


But the fears and the misunderstandings 
still persist 

Chey persist in the attitude of those la 
w groups which profess to believe that 
man will 


output per somehow pro 


an economic benefit. The resistance 
the British trade unions to mechaniza- 
of the coal mines is a ready example, 
helped 


ited Kingdom to its present one-egg- 


which reduce the powerful 


i-week routine 


The facts of life in the field of tech- 


ology are little understood—particularly 
the ways in which modern technical proc- 


their 
the public 


esses are brought into being and 


products made available to 


Technology can benefit no one when it 


remains in a vacuum 
A technical development may have its 


beginning in a laboratory, perhaps a col- 


lege laboratory. But it will benefit man- 
kind only when it serves some useful pur- 
risk to 
build the facilities that will produce on a 


pose. This requires a financial 


scale large enough to achieve low cost 
and wide distribution. Thus in this country 


the fruits of technological progress reach 
the public through the medium of Ameri- 
can industry 

So when we say American technology 


we are saying American industry—the 


two are almost synonymous. To praise 


technology and condemn industry—and 


there are those who manage to perform 
this odd twist of logic—is like favoring 
education but condemning the university 

of tech- 


nology are reflected today in many govern 


Fears and misunderstanding 
ment attitudes toward industrial develop 


ment. This is particularly true in such 


areas as the antitrust field and in tax 


is a tendency to 
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Janitrol liquid heater-equipped bomber tow tug starts reliably 

after 72-hour cold soak at minus 65°F, without special fuel 

capsules. Engine temperature raised to 155°F in 60 minutes. . . 

Heater specifications on Air Force crash truck met in full by 

Janitrol heater, which provides heat for defrosting, cab comfort, 

auxiliary generator, and main water supply . . . Stationary diesels winterized 
by Janitrol . . . Transit operators report Janitrol-equipped coaches 

run longer between overhauls, substantially reduce maintenance 

The proof is piling up: that Janitrol heaters pay off the original 
investment in lower maintenance and positive, all-weather dependability. 


“Janitrol liquid heater equipped” means sZt, 7 
dependability—proved for seven years amit 


AIRCRAFT-AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP, TOLEDO 1, OHIO 


F. H. Scott, 225 Broadway, New York, N. Y. © C. B. Anderson, 2509 W. Berry St., Ft. Worth, Tex. © L. A. Curtin, 7046 Hollywood Blvd. Hollywoc 
4650 East-West Highway, Washington, D. C. © Phil A. Miller; Frank Deak, USAF Coordinator, Central District Office, 400 Dublin Ave m 
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SOLVED THIS MARKING PROBLEM 








PRINTING 
LABEL INFORMATION 
\ ON CARTRIDGE 
ENCLOSED FUSES | 





Working closely with Underwriters’ Laboratories, Inc. and with lead- 
ing fuse manufacturers, Markem has developed a method which 
makes possible for the first time the printing of label information 
directly on cartridge enclosed fuses at production rates. Markem’s 
direct ink imprints cannot “fall off” and are unaffected by moisture 
or ordinary chemical atmospheres. Paper label inventory and wastage 
problems are eliminated. Print is larger and color coding and identi- 
fication are simplified. Fuse manufacturers anticipate better labeling 
at higher production rates and with lower costs. The Markem Method 

Markem Machine, Markem type and ink and the special recording 
die roll for use when UL Manifest is required—as well as the imprint 
itself meet with UL approval. 


> SY 


} CAN M A . KEM Printing labels directly on cartridge enclosed fuses 

} is but an example of how Markem solves industry's 

HELP YOU? marking problems. Markem has been providing 

* industry with production techniques and equip- 

ment to identify, decorate or designate its products, parts and pack- 

ages since 1911. Markem also provides technically trained men who 

are available in your area to assure continued satisfaction with Markem 

methods and equipment. 

When you have a marking problem, tell us about it and send a sample 

of the item to be marked. Perhaps a complete Markem method has 

already been developed to solve your problem. If not, Markem will 
work out a practical solution. 


Markem Machine Company, Keene 9, N. H., U.S.A 


) ERY | _ 
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on ROCKETS 
SHELLS 
FUZES 


and other ammunition metal 
components assures the armed forces of 
highest quality, delivery as promised and 


fair price. 


HECKETHORN MANUFACTURING 
AND SUPPLY COMPANY 


Littleton, Colorado 


Contractors to the United States Armed Forces for Rockets, 
Shells, Fuzes, Research and Development 


HECO RESEARCH CENTER—This new ex- 
perimental and testing laboratory is located 
in South Denver, apart from the main plant. 

Its alert staff and modern equipment 
will enable the company to broaden and 
increase its activity in ordnance research 
and development. 
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HIGH 
PRECISION 
GAGING... 


Midcentury Journey. by 


r, Straus & Yo 


Electronic Caliper 


Now you can measure work-in-process in units from 
0001” to .OOOL” without removing the work from 
the machine or fixture... or lifting the work from 
the bench. Apply the new No. 955 Brown & Sharpe 
Electronic Caliper to the work and take your read- 


ings on the No. 950 Electronic Amplifier. 


Convenient 0" to 4” measuring range is provided 
by four interchangeable jaws ... only one master is 
required for any particular setting. An aligning 
attachment is available which provides a positive 


three-point bearing when caliper is applied to long 
The World of Eli Whitney. By Jeannett 
Nevins. New York: Ma llar ( 


I 


work pieces. Write for illustrated Catalog. Brown 


& Sharpe Mfg. Co., Providence 1, R. I., U.S.A. r 
t 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


IBS 


Brown & Sharpe 
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,cers 
gineeriné orfice 


To: ordnance a: 


: ts 
From: Geat speciali® 
r a 
problems 
Gearing 
U. S. Ordnance and Aetna-Standard Solution rm 


have worked hand in hand for the last 


Subject: 


decade on several important contracts. 


Recently, we completed a large production For more than 50 years our en- 


run on a jeep mount for a 105 MM gineer-specialists have success- 


recoilless rifle. We are busy on two fully met and solved problems 


aL (UNA ren a — 


other long-range contracts ...one for an in the design and application of 
anti-aircraft gun and the other for an , i 

fs high precision gears. 
anti-tank gun. In addition to the produc- 


tion, Aetna-Standard assisted in the This invaluable experience is 


design and pilot models on both of available to you, either on a con- 


these items. Below you see the big sultation basis when you need 


Ordnance assembly floor in Aetna’s ‘ ‘ ‘ Oa ‘ 

an ‘engineering assist’ — or, in 
Ellwood City, Pa., plant. : 
the form of Fellows equipment 
best suited to your needs of cut- 
ting, finishing and testing gears 


for all branches of the service. 


If currently faced with a gear- 
ing problem, a call or letter will 
bring a Representative. No ob- 


ligation, of course. 


oor in the Ellwood City plant 


rctivity for Ordnance work 


The Aetna-Standard 


E ng | Nn ee ri n g Com pa ny THE FELLOWS GEAR SHAPER COMPANY 

Head Office & Export Dept.: 78 River St., Springfield, Vermont. 
Branch Offices: 323 Fisher Bidg., Detroit 2 e 5835 West North 
PITTSBURGH, PENNA. Avenue, Chicago 39 e 2206 Empire State Bidg., New York 1 


FRICK BUILDING 
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ADL 


FABRICATED LLOYS 


Harwell—The British Atomic Energy 


DROP-BOTTOM BASKETS Research Establishment. 1’r au 
for fast release of load vom. mance 


Bort 

fron 

sures and, like other 
were joD-engineered 
cific use Among Ct! 
designs created { 
there are nany 
changes in shape or 


requiren 


we offer two ¢ 


B-S Heat 


Jan Christian Smuts. By J]. C. Smu 
New York: W am Morrow & Cor 


Grids 
Hooks ns eet (ap) a eee pany. 496 pp. $¢ 
We have put more practical mi es , — , wae Wr 

will Gad in.eav cshex shiniler subi 

inons. COPIES ARE AVAILABLI 

ON REQUEST 


ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, 


for better work 
Easier Operation, Lower Cost 
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AMPEX MODEL 500 
SIMPLIFIES 
TELEMETERING 





4 . . ° 
/ Entire output of FM-FM receivers is 
recorded on tape without detectable 
error or loss of data. 


AMPEX magnetic tape permanently records data in 
electrical form. Data reduction can then be carried out 
any time, any place and in any way. This eliminates 
the need for complex filter and discrimination systems 
at each ground station. This frequently lowers ground 
station cost and complexity to one-third that of alter- 
native installations. Use of fewer mechanical and elec- 
tronic components also decreases the chance of losing 
any critical data. 


The AMPEX Model 500 was developed to achieve 
the extremely steady tape motion and high frequency 
response required in FM-FM telemetering. This per- 
formance also serves other data recording fields that 
have similarly high demands. The Model 500 has a 
frequency response up to 100 kc. to simultaneously 
record all RDB telemetering bands. Its extremely low 
tape flutter and wow account for an overall playback 
error less than 0.7°, (using subcarrier frequencies 
deviated +742). 

Features of the AMPEX Model 500 
Records frequencies up to 100 kc. (including all 
RDB bands) 

Records the output of one to four receivers 

Overall playback error less than 0.7“ on final data 
Less than 0.1% 
Rugégedly constructed to meet military requirements 
16 minutes recording time at 60-inch tape speed 


peak-to-peak flutter and wow 


FIVE Kinps 


OF MASS PRODUCTION 
METALWORKING MACHINERY 


by Waterbury Farrel 


« 


COLD PROCESS BOLT & NUT MACHINERY 
—Headers (all types) © Rivet Machinery 
Trimmers © Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc 


> 


POWER PRESSES —Crank, Com and 
Toggle; also Rack and Pinion Presses 
®@ Eyelet Machines © Multiple Plunger 
Presses © Horizontal and Hydraulic 


Presses, etc 


‘ 


MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) @ Also Slitters 
® Straighteners © Cut-off Sows ® Coilers 
© Winders, etc 


» 


WIRE MILL EQUIPMENT — Continuous (SR. 
Wire Drawing Machines (Upright Cone 
and Tandem) © Wire Fiattening Mills 


® Chain Draw Benches 
Swogers © Bull Blocks 
Machines © Spoolers, etc. 


© Pointers © 
© String-up 


4 


SPECIAL MACHINERY — Sendzimir Mills 
© Small Arm Ammunition Machines © 
Thread Rolling Machines For Shells © 
Collapsible Tube Machines © Coining 
Mills, etc. 


HERE’S A SAMPLE of Water 
bury-Farrel mass production 
equipment in action. This 
complete WF automatic pro 
duction unit combines a 40 


ton double-acting, upright 
blanking and cupping press, 
a@ conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 zinc 
shells per minute 


MAGNETIC RECORDERS 


Write for further information to Department L 





WATERBURY FARREL 


a i aS SNR FOUNDRY & MACHINE 
AMPEX ELECTRIC CORPORATION Tease wasn 60 


934 CHARTER STREET + REDWOOD CITY, CALIF ey; 
AMhices 


Chicago, Cleveland 
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AVAILABLE :- 
HIGH CALIBRE 
man 0) D) Uo s[@)\\ 
ENGINEERS 


| ae Ko) ol 1-5 ae ot - 5-0 ol 1-0 0 | 
able to attract and 
hold the highest 
calibre production 
engineers by 
eliminating the 
high peaks and deep 
valleys of employ- 
ment, substituting 
variety for repeti- 
tiousness, challenges 
for stagnation. 


This is a major 
reason why Pioneer 
can so consistently 
cut both cost and 
time of re-tooling, 
improve product 
designs for easier, 
lower-cost manufac- 
ivabbal-mm-bele Mela Bm m-1—) 

new techniques that 
lower the break-even 
point. 


ENGINEERING 


& MANUFACTURING CO., INC. 


_——— Korean Tales. By | 
19654 John R Street Voort , New 


Detroit 3, Michigan 
Schuster 
a Hi ATILED 





a metal ball 
PROBLEM? 


let STROM 
Work It Out For You 


Whether it is a pre- 

cision ball bearing 

or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made 


~ Stron 


| STEEL BALL CO. 


1850 So. 54th Ave., Cicero 50, Ill. 


Largest dependent and Luclusive a 
Meta. Ball Manufacturer 
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ARE DRIVERS “RAILROADING” 
YOUR VEHICLES? 


Handy Governors Will Stop It 


Any driver is likely to be less than costs, engine repairs, brake main- 
meticulous in his care of a vehicle he tenance and general maintenance 
doesn't own. Many feel no com- are spectacular. Reduced accident 
punction about “railroading” your and insurance costs are equally im- 
vehicles. Drivers do most of their portant. 

work away from supervision 


Let us show you some figures on 
abuses are hard to correct. Y 9g 


savings—and tell you how little it 
Handy Governor will stop “railroad- costs to get them. 

ing"—stop practices which run up > 

costs and wear out vehicles before 

their time. 


The savings in tire, fuel, and lubricant 


KING-SEELEY CORPORATION 
ANN ARBOR, MICHIGAN 
PLANTS AT ANN ARBOR, SCIO, YPSILANTI 


“We solve depth-of-hardness problems 
on low hardenability steels 


with GULF SUPER-QUENCH”’ 


says James Mericka, President 
Steel Improvement Co., Detroit, Mich. 





One of our current jobs is quenching and drawing |! x 


Kohler Engine Primer — specified by manufacturers cold-rolled pins for tank tractor treads,” says Mr. Mericka, “and 
of Diesel engines and personal airplanes ' ' 
for efficient, religble priming we have to through-harden these pins to 45-40 Rockwell ¢ 


Ordinarily this is quite a problem with some of the substitute 


| <e) Hi I E R steels, such as AISI 8150 and 8160 


But by using Gulf Super-Quench, we've been able to meet this 


PRECISION CONTROLS hardness specification on every substitute steel delivered to us 


° i a And we get a minimum of distortion and cracking with this fast 
Aircraft - Industrial - Automotive 
quenching oil, which results in fewer rejects and an improved 
- promt picture 
Kohler Co. is a leading supplier of precision controls 
to manufacturers of jet engines, military, commercial 
and private aircraft, agricultural and industrial test ing plants with Gulf Super-Quench. For additional information 
equipment, Diesel engines, automobiles, trucks, and 
tractors 

Our engineers develop, for volume production, Write, wire, or phone your nearest Gulf ofhice 
valves, fittings and kindred equipment to specitica- 
tion. Write for catalog. 


This is typical of the results obtained in scores of metal-work 


on this quality fast-quenching oil, call in a Gulf Sales Engineer 


Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER fe oi ining Company 


Pittsburgh 30, Pennsylvanic 


AiR. Co D EN S$ © PRECISION CONTR 
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IGNITION SHIELDING 
Complete harness cssemblies ver 
with detachable unit leads 
or rewirable leads. igniter 
or ignition lead assemblies 
for jet and reciprocating air- 


sce” A Quarter Century 


Fatigue and Fracture of Metals. Edited 


W M. Murray. New York 


ev 
of Design as 





FLEXIBLE METAL TUBING 
For electrical shielding, me- 
chanical protection, fluid e 
lines, conduits and ducts, 
Pressure lines, and high and Experience backs 
low temperature applica- 
tions. Material, shapes and 
sizes to specification. 


RG, aa) products 
Lem 
“AERO-SEAL” HOSE CLAMPS 


Precision worm drive — for 

aircraft, automotive, marine, 

special-purpese and indus- 

trial use. Vibration-proof — 

will mot work loose. Corro 

sion-resistant steel. 
~ AN . . 
\S You benefit from 26 years of engineering 

design and manufacturing experience 


when you call on Breeze for precision pro- 


ACTUATING SYSTEMS duction. Breeze offers an extensive line 
ical h ! , 3 
rn Maas, one of quality products for aviation, communi- 
hydraulic actuotors for air- 
craft controls, valve closures, cations, automotive and general industry. 
landing gear, or virtually . “6 
any other type of equipment In addition, Breeze offers complete engi- 
to manufacturer's specifica- neering services for the design and de- 


tions. 
velopment of specialized electrical and 


mechanical devices. 
ey () 
| 


WELDED DIAPHRAGM BELLOWS 
=aem enginested” to moet Ersatz in the Confederacy. By 
your requirements and make Breeze products meet the latest heh Nf ——— 
; og: ° beth i 
possible the use of bellows government specifications. ; ‘ 
in applications where they 
could not previously be con- 2 


sidered. 
Ti 


G ox, &\) 
GE Wd 
SPECIALIZED CONNECTORS 
“For electronic, aircraft, ord- 
nance and communications 
equipment. Woter-tight or 
pressure sealed types, pane! 
types, quick disconnects, or 
other types for your new and 


special applications. 41 South Sixth St., Newark 7, N. J. 


South ¢ 


846 ORDNANCE 





“United Press Photo” 


yan Abort! 


have bee 


git W sa | 
’ ble Electronic | ... and Reliability in electronics 
ithout Relia | can result only from excellence in design, manu- 

. facture, inspection, and testing methods. 

The DuKane Corporation maintains a vacuum 
tube “proving ground” which provides a constant 
flow of tubes for the assembly lines of one airborne 
project at their plant. This “proving ground”’ 
constantly ages 10,000 tubes by a process of 
simultaneous vibration and full power operation 
before they are subjected to a close-limits inspec- 
tion. This is only one way DuKane assures greater 
“Reliability” in electronics. 

If your service has a classified project or a prime 
contractor has a project where electronic ‘‘Relia- 
bility” is the number one factor, take advantage 

of DuKane’s thirty years of 
experience and established 
manufacturing facilities. Let 
our technical men discuss it 
with you. 





——— 


CORPORATION 


ESTABLISHED AS “OPERADIO” 1922 


ST. CHARLES, ILLINOIS 








in your bolted assemblies with 


RELIANCE 
SPRING LOCK WASHERS 


LONGER LIFE y 


GREATER ae 


Washe 


PRECISION BUILT to meet 


steel sectior 


FREE SAMPLES 
¢ Becouse of 


Send for Free Engineering Literature W-5C 


xo") RELIANCE DIVISION 
en MANUFACTURING COMPANY 


Office and Plants: 510 Charles Street, Massillon, Ohio 


Sales Offices: New York * Cleveland * Detroit 
Chicago * St. Lovis * San Francisco * Montreol 


Book Reviews 


How KY Ja '414-) Veterans 





Heil Aircraft Refuelers Heil Cable and Hydraulic Dozers 


Manufactured By 


THE HEIL co. 








GENERAL OFFICES © MILWAUKEE 1, WISCONSIN 
Send For Complete Catalog 
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AMERICAN ORDNANCE ASSOCIATION 


Book of the Month for March 


~ THE NEW BREED 


nd 
Here is a carefully documented history of the Marines in 
Korea in the bitter winter, spring, and summer of 1950 





1951. “The New Breed” is a story of individuals, of small 
unit actions taken from the author's personal experience 
and from 700 combat interviews. From these records of 
battles in miniature you'll be able to judge for yourself th 
validity of Marine doctrine on both amphibious land 


and tactical air support of ground troops. You'll see, too, the justly famous Marine discipline 


1ow it works and why it works, even under terrible hardships. Retail, $3.50 


TO MEMBERS, $3.15 


WINCHESTER 


THE GUN THAT WON THE WEST 


By HAROLD F. WILLIAMSON 


This detailed, documented record of a great American 
arms company is virtually the first real coverage of a name 
which was a synonym for “rifle” for two generations. In 
addition, you'll find photographs and information on every 
modei Winchester firearm ever made, tables of cartridges 
listed for commercial sale by Winchester, and cutaway views 
of major Winchester arms. 494 pages and more than 200 illustrations. Retail, $10.00 


bers, $9.00. 


ASIA AFLAME PEACE THROUGH STRENGTH 


By EBED VAN DER FLUGT By MORRIS V. ROSENBLOOM 


( Wedemeyer says ol this book that 1 appre ite ie prepare 
correctly places social, political, and eco } 1 
r ibove mulitary force in gaining the ult 
mate defeat of the Asian Communists. Van der Flugt 
deals, too, with the vital question of our supplies ot 
raw materials tron the Far East. Retail, $¢ 00 Ik 
members, $5.40. ORDNANCE BOOK SERVICE 
705 Mills Building, Washington 6, D.C 
Gentlemen 
JAN CHRISTIAN SMUTS 1 certify that I am a member of the A.O.A 


Please send me, postpaid, the following books 


By J. C. SMUTS ' 


Here 1S both i general | 


family portrai { a statesman, soldier, and philosopher 


ography and an inti 
9 > 


who held t rid stage for half a century. Once 3 
Britain's enemy, he fathered the “Commonwealth of 
Nations” and ld ith Africa together tor a genera Name 
tion. His son now v the acts and motives ot a 


reat tet ( o members, $5.4 
oe ae ” ’ . , ne . Address 


City, Zone, State 


heck must @ 
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horizons unlimited 


Inhibitions must be stifled if creative development is to have full 
freedom of expression. Only with a young, imaginative, 
“of course it can be done”’ attitude are the 


great advances of this modern era accomplished. 


e[av 


has earned its place among the leaders in precision instrumentation 
on the record of its virile development and production staffs. 
Throughout its cumulative years of accomplishment, Ketay has confined 
its efforts to the development, engineering, and production of new 
types of electro-mechanical and electronic equipment. 
Today, industrial and government orders almost fill the Ketay 
plants on both coasts. Currently in production is the miniturized 
highly precise Ketay Resolver—a type which opens new’ §& 
horizons in automatic control operations. Ketay de- Se 
velopments are geared to performance above and _ 5 
beyond present military standards— which, in turn, nese 
were set by earlier Ketay product capabilities. q 
SYNCHROS ”- . SERVOS 
RESOLVERS MAGNETIC AMPLIFIERS 


AUTOMATIC CONTROL SYSTEMS 
ELECTRONIC EQUIPMENT 


Tomorrow, and for many tomorrow's to come, 
Ketay is dedicated to a relentless search for new ways 
to solve the electronic problems of American Industry. 


* h 
elav MANUFACTURING CORP. 


New York, N.Y. Hawthorne, Cal. 


Executive of ice Broadway, New York 


DEVELOPMENT 
We Ae Lie Of precision instruments 
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When you’re w-S Equipt 


It's a far cry from Arsenal, USA to Target, Korea. 
That's why it’s essential, not only to make every shot 
count in the field, but in the factory, too. . . streamline 

and perfect every operation subsidiary to the 
main objective of a free world. 


That's the kind of efficiency you are sure of when 
Watson-Stillman ordnance presses take over your cannon- 
fodder problem. Smooth, quiet operation, ultimate flexibility 
of control, minimized rejects, and the speed-with- 
efficiency required by modern warfare. 


For your expanding ordnance requirements—consult 
Watson-Stillman first . . . experts in transforming 
hydraulic power into fire power. 


Shell Bander 


By a 


Cold Extrusion Press Shell Piercing Press ESTABLISHED 1848 Shell Nosing Press Billet Breaker 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
164 ALDENE RD., ROSELLE, NEW JERSEY 


March-April, 1953 








a The Basic Shape Is 
©/ Already Made When You Use 


Shelby Seamless 


opr ictically anything with it ibe 


lid round bar—and you can s 


All National Seamless Tubes are 
pierced from a billet of high 
quality steel. This is the one man- 
ufacturing method that assures 
absolutely uniform wall strength. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 
TUBING SPECIALTIES 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S’S SHELBY SEAMLESS 
MECHANICAL TUBING 





GOVERNMENT 
FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequently 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 
JAN-C-490 (Replaces AXS-1245) 
Grade |... .Bonderite 100, 125, 140, 160, 
170, 180 

Grade Il 
Type 2....Parco Cleaners 341, 350, 371 
Type 4........Parco Cleaners 250, 260 
Type 5 Parco Cleaners 210, 220 
Type 6....Parco Cleaners 100, 101, 110 


MIL-10578 (Formerly U.S.A. 3-213) 
Type | (Wash-off). ...Parco Cleaner 250 
Type Il (Wipe-off). ...Parco Cleaner 260 


MIL-C-5541 (Formerly 
AN-C-170)........Bonderite 700 (chemical 
film for aluminum aid its 
alloys) 


MIL-C-16232 (BuORD) 
Type |.............Parco Lubrite 1 & 2 
Parco Compound 


PA-PD-191 
Grade | Bonderite 32, 34, 100, 
125, 140, 160, 170, 180 

Grade Il 
Type 2....Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
.+.-Parco Cleaners 100, 101, 110 
Bonderite 32, 34, 100, 
125, 140, 160, 170, 180 

U.S.A. 57-0-2 


Type Il 
Class A & Al Parco Lubrite 1 & 2 
Class B. .Parco Powder—Parco Compound 
Class C Bonderite 100, 125, 140, 
160, 170, 180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 
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Cork-and-Rubber 
Gasket Materials 


Armstrong manufactures cork-and-rubber 
5S 


gasket materials made to meet each class 
of the principal 


government specihcations 


covering cork-and-rubber gasket materials 


Specification Material 
MIL-G-6183 

Type 1 Sof NC-709 
NC-710 
NC-711 
DK-153 
RK- 3045 
DC-167 
DC-100 
DC-118 
DK-149 


lype I Medium 
Type I Firm 
MIL-1 0841 


Type Il Soft 

Iype Il Mediun 

Type Il Firm 
MIL-G-6747 


Write for 
manual 


ARMSTRONG CORK COMPANY 


2%05 Arch St 


Samples and 24-page gasket design 


Lancaster, Pennsylvania 








Shadograph Precision Units 
to Classify Rotating Parts... 


If you are selecting and classify 
ing high-speed rotating parts such 
as buckets used in gas turbines for 
jet plane engines investigate the 
new Shadograph models expressly 
built for solving this problem. Tw« 
models are now available (1) Mcdel 
24112-A (illustrated), a special lat 

oratory balance 

calibrated variable counter 

weight (2) Model >4102-B 

(not shown), a production 
with counter 
weights, beam and dial 
calibrated directly in mo 
units. For 


using a 


model, 


weight 
details 


ment 


complete covering 


these essential new pro 
duction tools write the ad 


dress below 


EXACT WEIGHT SCALES 


BETTER QUALITY CONTROL 
BETTER COST 


THE EXACT WEIGHT SCALE COMPANY 


900 W. Fifth Avenue, COLUMBUS 8, OHIO 
2920 Bloor St. W., TORONTO 18, CANADA 


CONTROL 
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For Easier Handling of Electrical Cables 


-—— 


IMPROVED 





Spring-O-matic POWEREEL 


| 





for 
Portable electric 
EQUIPMENT 


CRANES * HOISTS 
MAGNETS 
MACHINE TOOLS 
SERVICE TRUCKS 
MOBILE UNITS 


KEEPS CABLES TAUT 
ALWAYS OUT OF THE WAY 


SAVES YOU MONEY! 





Bs 


Improved spring retractable reel for electric cable. Capacities 
up to 150 ft. of multiple conductor power or communicatic 
cables in sizes up to 74 
ere standard. Specially designed ratchet for stopping the reel 
of any length operctes in four mounting positions-—fioor, cei 
ing, right or left wall. Ratchet is optional. Cable guide adjust 
able to any desired position. Compact mounting bracket makes 
reel easy to install in compartment on trucks or mobile units 
of. Unit is fabr 


Collector Rings up to 16 conductors 


Collector ring housing dust and moisture pr 
cated of cast aluminum where possible to reduce weight. Ball 
bearing throughout 


PORT-O-REEL 
for Long Cords 


Prevents kinks, knots. Furnished 
with or without cord or hand lamp 
Has crew binding posts tor attach 
, anv cord 2 me LA ector 
wit micro 
rd plugs 
justries 

a e ana 


ameter 


COLLECTOR RING 
for General Purposes 


red for slow spec er 
ia achinery am 
ele 


rd rings fit 1 


Any of the above reels can be modified. Or special 
industry or Armed Service can be 
Let us quote you om prices 


reeis tor any 
butlt to specifications 
and delivery. Write 


INDUSTRIAL ELECTRICAL WORKS 


Dept 0-3 
Omaha, Nebraska 
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1511 Chitago Street 





Four TUNG-SOL ELECTRON TUBES receive a 
terrific jolt as a heavy steel battering ram smashes 
against the movable table on which they are mounted 
Each tube is in a different position to determine sta- 
bility in all directions. With an acceleration up to one 
thousand times the pull of gravity, this machine can 
give tubes a wicked beating 

Vigorous Quality Control procedures such as this give 
Tung-Sol Tubes the exceptionally high degree of uni- 
formity preferred by the armed services. Quality 
Control is a whole series of exacting tests and inspec- 
tions which point the way to better, more dependable 
tubes—sturdier both mechanically and electrically 
Tung-Sol Tubes for radio, TV and special industrial 
applications means top performance, longer and more 
efficient service life, plus lowest maintenance. You'll 
find complete satisfaction with Tung-Sol Tubes and 
Tung-Sol Service 


Write for sales or engineering information. 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. 
Sales Offices: Atlanta) + Chicago + Culver City 
Dallas + Denver + Detroit +» Newark 


TUNG-SOL 


| ‘ | ELECTRON TUBES 


for Reliable Service 


» 
_aie AD 
> 





| . 








TUNG-SOL MAKES Ali-Glass Sealed Beam Lamps, 
Miniature-Lamps, Signal Flashers, Picture Tubes, Radio, TV 
and Special Purpose Electron Tubes 











ONCE 
AGAIN 


the experience, skill and facilities of Burgess- 
Norton are at work in the production of parts vital 
to our rearmament program. 


In World War II Burgess-Norton played a major 
part in the development and production of tank 
track links and blocks. 


Since that time our development engineers have 
been‘constantly redesigning these track parts 
to keep pace with the many improvements 
and design changes in America’s tanks. Today 
we are again in production of new, improved 
tank links and blocks to meet the 
expanded requirements of the 
new tank program. 

py 


a4 ale 


‘ — 





MFG. co. GENEVA TLLINO!S 
ESTABLISHED IN 1903 
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Record savings in time, cost and manpower are being effected by Wheelabrator airless 


abrasive blast equipment in the cleaning and finishing of all types of defense material. 


One arsenal, producing 75 mm. shells increased its cleaning production 50%. A tank 


manufacturer reported that “Wheelabrators have doubled production speed over former 


methods.” 
If you have a metal cleaning problem, investigate the Wheelabrator 


ment arsenals and depots and ordnance producing plants 


brator installations are saving time and money. 


Whether you make shells, bombs, tank parts or 


any oth« 


tor th practi 


and finishing 


a 
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r ordnance f 


labrator 


there is a Whee 


o your metal cle« 


part 
il solution t lean ng 
problem. Let us show you how one 
nes can be applied with cost-saving 
particuiar probl m. On 

x glad to discu 


} 


Write today for Bulletin No. 794 which 


many of the cost-saving applica- 


describes 
/ 
im ordnance 


tions of the Wheelabrator 


plants. Send today for your copy. 





In govern 


Wheela 


large or small 


Wheelabrating produces finishes that 
their bright thoroughly 


tive for 


appearance A 


varicty of finishes 


produced This 


t 


WHEELABRATOR & EQUIPMENT CORP 
888 S. Byrkit St., Mishoweke, Indiene 








WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Lovisiana Kentucky 
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DRAKE Created * | CLEVELAND CONTAINERS 
PROVEN PERFORMANCE backed by our 

long experience in ORDNANCE PACK- 


* 
| e | AGING to your Service Specifications. 
1 /v ) Consult us on SPARE PARTS PACKAGING 


for protection in handling and in transit. 





bring you CONTAINERS of proven quality for Am- 
gy munition, Signal Flares, Spark Plugs, and 


ALL endless other special applications. 
the benefits PLUGS and SLEEVES to protect threads. 
SPECIAL TUBING for protection against 


that come 
rust and corrosion. 


Consistent RESEARCH - Creative DESIGN We serve the United States and Canada. 
- or quick action, consult our nearest plant. 
Practical ENGINEERING and Complete, 


Modern Facilities for PRODUCTION 
Press capacities up to 2500 tons; 66” stroke; 72 x 150” bed area te CLEVELAND CONTAINERG 


REERTON AVE. VELAND 2, 
ANY SIZE @ SHAPE @ THICKNESS @ ANALYSIS o istlie Gias 6 Geetinains Ghai ont tier Gene 
© Spirelly Weund Tubes ond Cores for oll Purpeses 


| I} IKE Literature available — WRITE oe > Ce Se Cea) Soe < 
Look to WAKE for unusual metal stampings Set Se Sass Sees 


THE LEAKE STAMPING COMPANY 
MONROE, MICHIGAN 


peewee Piymeeth Whee, 
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Air leaving; 
dampe: opea 


Att 


uy 


Exchanger 


1. Extends quenching 
capacity without extra 
water or cooling tower. 


2. Quickly pulls down 
heat at initial peak load 
of Quenching 


3. “Balanced Wet Bulb” 
Control holds quench 
bath at proper tempera- 
ture, heating if needed 
to start after shut-down, 
and cools or heats by 
automatic control 


By-poss 
damper closed 


4. Saves cleaning expense 
as compared to cooling 
tower which picks up 
acids and fumes from air 


APPLICATIONS 
Quench Oils 
Cutting Oils 
Lubricating Oils 
Cooling Water 








For help im increasing production 
saving of cooling water, write 
for Bulletin No. 120. Address 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Experienced District Engineers in Primcipal Cities of U. S. and Canada 
Dept. O, 405 Lexington Ave. 


New York 17, N. Y. 





WORLD'S FINEST IN-STOCK 


INDUSTRIAL ELECTRONICS 


PARTS CATALOG 


— i eo 


NEW 200-PAGE 
1 1953 EDITION 
JUST PUBLISHED! 


SENT FREE 


Write on your com- 
pany letterhead. Ra 
dio Shack's catalog 
is COMPLETE from 
AMPEX to ZEPH- 
YR. Over 15,000 list- 
ings of components 
and equipment, plus 
details, pictures, 
lowest net prices. 
Separate indexing of 
products and manu- 
facturers, Full JAN 
data! The preferred 
buying and reference 
guide for P.A.’s, en- 
gineers, designers, 
schools, civil de- 
fense, government, 
service agencies. For 
your FREE copy, 
write TODAY 
Department D 


RADIO SHACK 


ae} 2°) 2 Sale), 
167 Washington St., Boston 8, Mass. 





March-April, 1953 





MODERATE SPEED 
HEAVY-DUTY DESIGN 


MM engines and power units are 
used in several sizes as original 
power installations tor heavy and 
continuous service equipment 
Standardization of many parts re 
sults in bigh production tor hnest 
quality, low cost per hp, and su 
perior repair parts service. Design 
flexibility and standard SAE hous 
ings provide low-cost installations 


for any type of drive required 


your shovels 
graders 
crushers 


generators 


MM POWER 


25-230 ho 


Minnearoris-Mouine 


HIGHEST OUTPUT per pound! 
MOST COMPACT! 


° . 
For standby, portable, mobile, stationary use 
power, the new Onan CW 5 
and 10 give you top performance and value! Here, for the first 
time, are 5 and 1OKW electric plants powered by revolutionary, 
and built by On oweex 


Whatever your need for electric 


new air-cooled gasoline engines, designed 


clusively for electric plant use 
Both engines are 1800 R.P.M. Weigh much less than general- 
purpose engines. Amazingly compact. Two-cylinder, alternate- 
firing for smooth power. Built to deliver dependable service in 
quiet, highly-efhcient vacuum air cooling 


heavy-duty use. New 
vent, simplifying in- 


drives out all heated air through owe side 
stallation. Impulse-coupled, high-tension magneto ignition for 


quick starting under all conditions. Standard voltages 60-cycle A.C, 


Write for folder and specifications 
D. W. ONAN & SONS INC. 
OOS SOIR eee A 


Ss 
2876 UNIVERSITY AVE. S.E., MINNEAPOLIS 14, MINN 








Suppliers forth 
ARMY - wa VY -AIR 


MICHIGAN 


Centrally 
Located 
Plants 


CIVILIAN PRODUCTS 
Automotive Radiators and Gaskets, 
Refrigeration and Air ee 
Condensers, Mechanical Force Fee 

Lubricators and Unit Heaters. 














MSCORD CORPORATION - Detroit 11, Mich. 


ABBOTT the BALL 
with the ARMORED HEART! 


Quality is more than 
“skin deep” in Abbott Balls. 


Cold forged from speciai 

carbon steel wire, every 

Abbott Ball is DEEP 

HARDENED to provide a 

thick armored shell for the soft, resilient heart of 

the ball. This makes Abbott Balls crush resistant and 
more efficient under high load factors. 


Every Abbott Ball is TEMPERED to insure scientific 
control of the steel grain structure within the ball. 
Tempering adds stability and shock resistance—relieves 
stresses—prevents sphericity and size distortion. 

For shock resistance and efficient performance PLUS 
uniformity in size . . . Specify ABBOTT—the BALL 


with the Armored Heart! 
THE ABBOTT la 
dfeor' 


BALL COMPANY 
70 RAILROAD PLACE 
HARTFORD 10, CONN., U.S.A. 
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fulltred 


Floor Wax «inLudox 


Slipping Retarded with Ludox* 
Colloidal Silica in FULLER'S 
New Industrial Floor Wax 


\ 
* Registered trade mark ‘ 


of the duPont Company At left: —Waox film of approx. .0001” 


thickness, magnified 200,000 times 
to show how your feet 
press “Ludox” spheres 
into the larger wax 
particles 


z « 


e 


For Factories, Institutions 
and Buildings 

















Dre nourly W half century 


Kollmorgen has developed, designed 
and manufactured the following 
equipment for the Armed Services: 
SUBMARINE PERISCOPES 


@ NAVIGATION INSTRUMENTS 


CORPORATION 


FIRE-CONTROL DEVICES 


Vm 
kou.ncnsen 


Piant: Northampton, Mass 





New York Office: 30 Church Street, New York 7, N.Y. 
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Specification 
Corrosion 
Preventive 
Compounds 

for Government Contractors 


Specification Number Trade Name 
MIL-C-972, Grade I Klad Kote 161 
(Superseding 52-C-18 Grade I) 

MIL-C-972, Grade II Klad Kote 122 
(Superseding 52-C-18 Grade II) 

MIL-C-6708, Type I Klad Kote 102 
(Superseding AN-C-52b Type I) 
MIL-C-6708, Type II 
(Superseding AN-C-52b Type II) 
AN-C-124a, Type I Klad Kote 124 
AN-C-124a, Type II Klad Kote 224 
AXS-673, Rev. 2 Klad Kote 103 
AXS-1759, Grade I Klad Kote 171 
AXS-1759, Grade II Klad Kote 172 
AAF 14156, Amend. 1 Klad Kote 356 
USA 2-122 Klad Kote 322 
USA 2-121 Klad Kote 221 
AN-VV-C-576b, Type I Klad Kote 376 
AN-VV-C-576b, Type II Klad Kote 378 


Light Bodied Slushing Compound Klad Kote 365 
(Excellent Water Displacing 
and Surface Active Qualities) 


Klad Kote 252 





PACKAGING ENGINEERS! 


Newly Revised Klad Kote Reference 
Chart Now Available 


d Klad Kote chart, listing 
ation numbers and specif- 
cation requirements, will be sent you upon 
This chart includes the type of film, 
government specification — number, Ly = 
description, uses, application, reg os - 
point, and protection requirements. t is . 
excellent reference tor packaging engineers. 
Most Klad Kotes are stocked for gous 
livery and are obtainable in 9 and 55 gallon 
containers. Quotations fu 


Our newly revise 
the latest specihc 


request. 


rnished on request. 





Partial List of Specification Compounds 
Which We Can Supply 


Corrosion Preventive Compounds: Navy Dept 52-C-17 (Int) 
U d 


Amend. | (14-C-6) Grades A, B, and ( S. Army 2-84B - 
U. S. Army 2-82C Army Air Force AAF 3604-A 

Anti-Seize Compounds: MIL-C-5544 - JAN-A-6@ 

Aircraft Cleaning Compounds: Army Air Force AAF 20is-E - 

Navy Aero C-147 

Non-Infammable Hydraulic Fluid: Navy BuAer MIL-F-7083 

Eestective Coating: Army Ordnance AXS-1756 - Navy Ordnance 
-C-44 

Paint Remover: Navy BuAer 52-R-15, Amend. I 

Carbon Removal Compound: Army Air Force AAF X20043-A. 


Write: INDUSTRIAL-AVIATION DIVISION 
R. M. HOLLINGSHEAD CORPORATION 
845 Cooper Street, Camden 2, N. J Toronto, Ont., Canada 


Warehouses: 
Dallas Son Francisco 





Chicaege 
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FP, 
i The Finest . \ 
/ ELECTRICAL \ 


} 


CONNECTOR | 


MONEY CAN 
BUY! 


y, 
SCINFLEX 
ASSURES YOU THE 


LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It wtiumnal maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


* Moisture-Proof « Radio Quiet « Single Piece Inserts * Vibration-Proof « 
Light Weight « High Insulati Resist « High R tance to Fuels 


and Oils « Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other C ctor « No addit | solder required 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 








aviation cCosroeation 

Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y 
FACTORY BRANCH OFFICES. 118 E. Providencia Ave., Burbank, Calif. * Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan * Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, Californie 
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The American Ordnance Association has been working on one 
phase of preparedness for a long time . . . a teaming of science 
and industry for the development of the best armament in the 
world . . . for a quick and inexpensive changeover from peace 
to war manufacture — so that the best may be had — F A S T. 


Its task is a continuing one, with realization far in the future. 
Its leaders need the moral and material help, not only of its 
members, but of all who are qualified to serve. Theymmnust attain 


their goal if freedom in America, as we know it, is to endure. nh 


They will attain their goal only with the wholebearted and 
unflinching support of ALL members. 


American Ordnance Association 





weapon, Time ... once upon a time. We haven't gor a a sve Frit, 


Distance . . . it was one of our great war weapons years ago. 
It kept our enemies from getting to us and gave us time to 
. get to them. It means nothing in this day of airplanes that 
can split the air with city-busting bombs. A great weapon, 


Distance . . . once upon a time. We haven't got it any more. 


What's the answer? — Preparedness — That’s the answer. 
And preparedness is everybody’s job .. . today . . . tomorrow 
and for years to come. Every individual must serve to. the 
utmost capacity of his talents. 


Mills Building, Pennsylvania Avenue at 17th Street, N.W., Washington 6. D. ¢ 
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when you think of efficient 
conveying systems 


‘ 
‘ 


THE NAME TO 
REMEMBER IS 


Since (901 
; ( THE ALVEY-FERGUSON COMPANY 
waite for complete mpormation /’ 539 DISNEY ST., CINCINNATI 9, OHIO 
Offices in Principal Cities 


Any Quantity, Type or Size 
Prompt Delivery 
Competitive Prices 


SPECIAL 
CRATE 
__ SERVICE 


1 paliets 
to PUlimar 22 
g Engineer to your 
terling superiorit 
» obligatior 


pHone PU 5-0220 


xy 


_ LUMBER & SUPPLY COMPANY / 


11908 S. Halsted St., Chicago 28, Ill. 


manufacturers are 
taking advantage 
of our complete 
crating service— 
Design, 
Engineering and 
Manufacture to 
exact 
requirements. 
Complete details 
on request. 


Ask today. 


862 








MILITARY 


SPARE PARTS PACKAGING 


FIBER CONTAINERS TO MEET 
GOVERNMENT SPECIFICATIONS 
MIL-C-5405 MiIL-C-12147 


if you require contain- 
ers, cans or tubes 

we are here to help you 
with fast service and 
fine workmanship. Call 
on us for certified con- 
tainers for spare parts 
packaging under MIL-C- 
12147 and MIL-C-5405 
Rigid inspection, prompt 
delivery to anywhere in 
the U. $ 


Write, Wire or Phone Today! 


UNITED CAN COMPANY, INC. 


Plant & General Offices New York Sales Office 
Box 42 34 Park Row 
Phillipsburg, N. J Tel.: Cortland 7-2049 


Tel.: Phillipsburg 5-1135 











These Products 
are Backed by 


22 YEARS 
of Metal 
Conditioning 
Experience 


NEILSON CHEMICAL CO. 


MANUFACTURERS OF METALPREP 


6580 Benson St., Detroit 7, Mich. “ peg yA 


2082 Tecumseh Rood 
Windsor Ontern 
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The following companies have shown by their interest in the Industry-Ordnance Team that they are ready to serve the 
United States through industrial preparedness for national security and peace. Such companies as these are indicative of 
the industrial strength of the Nation upon which the military might of the armed forces depends in peace and war 
Their production for the peacetime needs of America can be converted to meet national requirements in an emergency 
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MUSICK MEMORIAL TROPHY 


“most effective in furthering the 
safety of arrcraft...” 


The Musick Memorial Tr known 
throughout the world of aviation, is for 
annual award “to the group, body or indi- 
vidual that has recently made the contri 
bution, development or improvement 
which by its practical application has 
become most effective in furthering the 
safety of aircraft with special reference to 
transoceanic aviation, or directly so by 
increasing the efficiency of aircraft.” 

The Trophy was established in 1938 by 
citizens of Auckland, New Zealand, in 
memory of Capt. Edwin C. Musick and 
his six companions in the “Samoan 
Clipper” who were lost in the South Pacifi 
on January 12, 1938 while making the first 
commercial flight from the United States 
to New Zealand. 


864 


For its contribution in furthering the 
safety of transoceanic aircraft, the 
Sperry Engine Analyzer has recently 
won the Musick Memorial Trophy for 
1951. This award was made to John E. 
Lindberg, Jr. and James W. Wheeler 
who jointly developed the Analyzer. At 
the time of this development, Lindberg 
was a staff engineer in the Pacific- 
Alaska Division of Pan American 
World Airwavs and Wheeler was head 


of the engine instrument department 


of the Sperry Gyroscope Company. 

Acclaimed for its contributions to 
flight safety, the Analyzer is in wide use 
on commercial and military planes 
throughout the world. It immediately 
detects, locates and identifies detailed 
ignition and mechanical troubles in air- 
craft power plants either during flight 
or on the ground. 

Sperry Gyroscope Company 
Division of The Sperry C orporation 
Great Neck, New York 
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This section of OrpNANcr contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


Soviet Ordnance 


Though Rough in Appearance It Is Effective in Action 


Col. G. B. Jarrett 


Director, Foreign Matériel Museum, Aberdeen Proving Ground, Md 


ibout Soviet ar 
puts it in an un av come when th 
usual class? d engineering char heht on the battleheld after 
acteristics he compelling as ng all forms of trickery throug! 
the head ‘ m out to be? 
Answers nd other questions matic channels, and all torms o 
about So t rdnan can nm rv by subversive activities 
troversial a \ timely That appreciation is and has been 
So 

Communist Threat 

This discu s entirely 
sonal opimon of writer and 10 started 
manner reflects t of any heial Hitler planned 
source within the met Likewise, the T 34 tanh 
tense t discussio! these matters long betore World W 
uggests a nev ine { thought, il Both these Soviet 

prose It 1s ery heavy share 
ind nonof stroying the Germar Numerous Advantages 

circles ize tl anger of the Con tributed very effectively to the llied Whether 
munist threat and unde rstand why if effort because, the re by, 1 lesser Grer } LOW 
how they devised their tools of war 

This discussion will be contined to 
ls 





oree weapons, which means 


groum a 
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The Soviet 7.62-mm. bolt-action rifle now in use is a shortened version of 


off an « 


the s 


ntre 


M ith ou 


into 


believe that there 


makes tor 


| 
Nothin 


ment except that which serves its 


arts 


built into the 


pose to accon 


na 
ind 


waste neither, 


aware of the 
equipment as well 
n outside ise it. Thus they build 


the Ss only enough to do 


conside ! 


trition under 


We 


attrition when 


Below Our Standards 


policy on a new car. B su yual make a beautiful rifle capable « 


iutomobile plays only a ls of rounds when an infantry 


in assuring a safe journe il existence in the front lines 


The 7.62-mm. Sudarev Model 1943 submachine gun. When magazine and weapon are 


the original 





I891 rifle 


san 
DOXCaTr 
quality 
both would 


t rh 


destination togeth« 


this sense Soviet are “box 


but this is the sa shock they 


ach their destination; they 
nm die just as 


matched it delivers deadiy fire 
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The 7.62-mm 


thev had beet 


higher 
is that so much o 
build in this coun 
comfort, while 


Is ot 


the Soviets 


Surely somewhere 


1 suitable compromise a 


vodation. Battleheld 

the slightest attention 
consuming anything within 
its reach, yood, bad, or 


This com 


difference 


indifferent! 


ly typifies the 
Soviet 


Parisor ciear 
} 


basi between and 


more modern tanks. No one, after 


a Soviet 


some 


T34/85 tank, could 


eXan 
he 


uning 


p but be unfavorably impressed with 


niserably cheap tank, whose armor 


le that it is often referred to 


china teacup, whose power plant 


suspension are such as to move 


tank adequately only while the 


power plant works smoothly, whose 


room tor efhciency of tank-crew opera 


tion, plus crew comfort, is decidedly 


inadequate by our standards 


Efficient Job 


Yet this very tank did an amazingly 


good and efhcient job of destroying and 


throwing a hine 


out ot Russia 


nore, the same 
east obsolescent, 


in Kore i 
Surely 
coach su 


tween the Pu 


Wecpons Examined 


| } 
Let us briefly exa 


weapons and see he 
tioned thinking 


design. 


Dhe 
is the rifle, 
Nor /2 This 


) 3 


shall 


7.62-mm 


consider 
Mode! 
ersion 
Chis 


" 
manually oper 


first weapon Wwe 


shortened 


of the original rifle of 


weapon ts a bolt-action, 


ated rifle, with a 5-shot magazine 


Although the we 


upon 
ind rough, it nevertheless is sufhci 
1 


for all military uses. Its 


accurate 


ing of cartridges manually is 


nmed 


| 
ae 


largely due to the Soviet rit 


tridge, yet its accuracy is quit 


For sniping, a scope is furnished with 
conventional mountings on a 
rifle. 

the r 


In order to satisty quire 


The Soviet Model 1941 7.62-mm. submachine gun employs stampings wherever 
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Tokarev semiautomatic rifle Model 1940 has poor magazine interchangeability but accurate fire 


weapon 1s fitte 


no other naya 


yun to function unl 


nagazine over, 
This ts a liability 
weapon is deadly 

Again 


use are especially s lected in 


vith 


battle ranges. 


scopes 


Submachine Guns 


In the held of submachine guns the 


sim 


j 


" 
and model 


reached the ultimate in 


Both the 


Soviets 
plicity. model 41 
42 mploy stampings wherever possible. 
The entire operating mechanism is sim 
However, as with all 


ve yet rugged 


Sovi matériel, interchangeability of 
rule 
the 
matched to the 


atched 


parts is the exception and not the 
In order to function properly 
must he 


When a 


laAvAZine 


we ipon, proper V 1 


possible to simplify production 





zine is used, this weapon tunc 
, 1) - } 
ions very well. The extensive and wide 


spread issue of these weapons within 

the Soviet Army and atellites indi 

cates that they must function properly 
se they could no 


Machine Guns 
The AC hine 


des 


Above. the 57-mm. antitank gun displays low silhouette typical of Soviet design 





upon a 
nder 
their w 


rovda rly one 


ichion 
the Sc 
ot the costly 


ype found in the 
Maxim Supreme 


the reigr the r th 


ul 
heavy machine gur Model 


is supreme Chis oO u reil 


weapon was continued by the So 
into the period of World War 


t lies 


interesting pon 


narn ¢ an ordnance 


g from Korea: “The st 

these Maxims always 

oe - Work when otter our own 

Above, the 120-mm. trench mortar fires a 35-pound projectile 6,500 yards aN 
Below. the T34 tank, roughly constructed yet a very effective engine of war neaning nited ition Weapons 

Returning to production, apparently 

ranutacturing tacilities were so deeply 

established with the Maxim as to make 


] 


long period continuance man 


itory Nevertheless, plans had been 


1 long betore World War 


more satisi 


cater 
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Hotchkiss design of gas-operated mech 
anism, the Italian quick-change barrel 
greatly simplified and is quite capable 
of delivering sustained fire. If the barrel 
overheats it can De changed in a matter 
ot seconds. 

It is a retreshing design as far as 


machine guns g s, generally speak 


ing, ; ‘ > represent no extra 


, 4 i Ae 
effort m iround; yet it is not too Preys 
“ owe - 
| ee 
ee 


' 

light tor necessary accuracy when fir Rass 

ing on t, and thus because of its * _—; 
mounting is a heavy machine gun. It ) ; ‘Gen 
= The 122-mm. howitzer, above, is capable of delivering accurate plunging fre 
wheeled mount is far more practica 

than ridiculous and a great advantage 

This wheel idea originated with the 


Maxim prior to World War | 


Cheap Cartridges 

Cheaply made small-arms c: 
exist These often are picked up alter 
firing with cracked necks and cones, 
whict vost designers consider unde 
sirable. Yet, while cracking in the 
weapon, they did not cause the pon 
to have a malfunction. The gun 
and perhaps won for its operator a lo 
cal decision there and then. So often a 
degree of perfection is sought by our 
own designers which, while wonder: 
ful and perhaps desirable, is often un 
necessary. Again, attrition pays so little 
attention to unnecessary refinements 

While vears ago most nations relied 
on the so-mm. and 82-mm. trench mor The Goryunoy 7.62-mm, heavy machine gun above is one of the finest in its clase 
tars. the Soviets looked ahead for 2 yet extremely simple in design. Below, the 85-mm. antiaircraft gun Model 1939 
mortar that would deliver a far more 
potent round on the target. In 1938 
they adopted a 120-mm. trench mortar 
which was light and easy to handle, 
yet threw a 35-pound projectile to 
a maximum range of 6,500 vards 
This inexpensive but extremely effec 
tive weapon so impressed the Germans 
during their attack on Russia that they 
immediately copied it. Allied troops in 
1944-1945 hist telt the sting of this 
weapon as the Germans used many 


genuine Soviet mortars in France 


In Action in Korea 


In Korea today, this same mortar 
wields its terrible effect on United Na 
tions troops who have only the smaller 
mortars to counter it, although some 
U.S. 4.2-inch mortars have been in a 
tion, This 120-mm. trench mortar of 
fers an optimum mortar design and 
was adopted by the Soviets who were 
sold on its potential value considerably 
before World War II days began. 
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In the late ‘twenties development 


thre ugh Europe was toward 


pro 
rmor pierce ing 


union ocity guns t& 


shoot it. German Rheinmetall engi 
eers pioneered the work, and the So 


iets realized the significance long b« 
World War II Chev 


F 
obtained a prototype German 3 


tore began. very 


early 


mm went better 


and 


antitank gun but one 


immediately made their version in 


45-mm. 


Design Improved 


The first design 


was improv 1937. Both 


these weapons were better than th 


comparable German piece then stand 
ard in the German Army (1926) 
in World War II the 

| 


ASIA 


Early Soviets 
to remain the 
barrel length 


This be 


As time 


- 
allowed the 
same but increased 
to achieve greater velocity. 


came the 


on the So 


model 42 went 


iets ised the caliber ot 
the greater 


How 


un design 


their antitank gu » meet 
threats duc ! vier armor. 


ever their 


is characte rized low weight and low 


SI houette, but not at the expense oO 


While 


not superior to those 


potential deliver punch many 


of their guns are 

ot other nations, each is deci 

quate 
yoviet in keeping 


design 1s 


with t thinking. Their ar 


l, is good 
accu 
rat nad ften d istaul fire. They 


World War 
ymitted 


juite 


belie ve in artille rv. 


II they 


concentrator t prepare vets 


unhesitatin vast 


Fire-Control Matériel 


at the 
adequate 


egistry on th 


ward areas ot 


the Korean where 


tériel and ou rso I r 


our ma 
become 
casualties. 

Regarding t tire rol for their 
Ss obvious 


progressed 


antiaircralt Weapons, it see! 


that they most likely have 


beyond the conventiona optical SVS 


tems. Certainly the number of United 


Nations planes shot down in Korea 


would suggest this regardless of 


whether thev have flown too low or 


not, or how many missions have been 


sent out. 


870 


JS Ill the front of which is 


Saint-Cha 


their high-explosive shells ing in the 


elementary fuze systems and adapted from the French 


ade to safety standards such nond tank of 1 


These tuzes are also Despite its ar ckness and large 


hells shot from the tank weighs only 


s 


aircratt ipons, and due to the gineers and tank 


recorded on United Nations aircratt crewmen fifty tons is the 
certainly indicates reliable tuze and hire entirely possible that today this tank 


ontrol systems must be in use. represents more ¢ an opumet fight 


M iny 


tar ammunition are 


artillery and mor ng vehicle than many of its contem 


rounds ol 
made with rough _poraries. 


finishes and often merely greased for 


illo Their 


jut mentar\ 
juite entary, 


oe Soviet Characteristics 
uze systems are 


preser 


nearly always with his very brief description ot Soviet 


natériel has attempted to show 


which Russian 


ISK 





way lil 


solve their problems. A 


Spit and polish appearance is 
The time spent 
improving tollowu 
the appearance of a piece is c: 
utilized by the Soviets in pro- ; 
ducing an additional item. And 
it is with this rough-looking but nam It is designed to be n 
effective equipment that the 

Soviets intend to attempt the 
destruction of the peoples of the 
world 


yuIpN | red 
not sought after equipment is characterized 


by other nations in 


ity of design tor 


ifacture, operation, and 


, ’ 
rs who in many cases Na littie 


training and whose backgrounds 


t lend them much chance ot ever 








skilled workers at any trade 





piece can De 
by the soldier 


ther, the maintaine 


satety dev operated in the fel 


» be shot and oO loesn't even h the mechanica 


itions of the factory worker. 


of strategic 


T24 tank, for 


"yy the 
nd d 


Germans than the Soviets is not good, is ne 
Indeed it is good Matérie 


American and Britis! 


dout 


ingerous 


without a 


ds the Russian tanks 


nd early ‘thirties v Otten, howe 


However, 
ilert, and 


II the 


This outstanding 


tamous 


Weigh Advantages 


iltimate in mediun 1K Perhaps would be pl 
7emen tj \ ' fil] } Dp med 
ir arrangement ully the presumed 


yund pressure added features in modern 


Diesel motor and, at equipment that we 1 
items tro i 


Theor 


basic Valu 


potent weal I I ce overcostly 


$size 1n 


most 


d tank wu power-resources VK wpoint. 


niv a highly ma requen confuse the 


1 very eimnicient y lesign an improvement 


pace with moder! " \ iproved device ts 


, " 1 
ets increased the effe Increased cost is the 


[34 by the very simp 


} 
t 


installing a consume 


more powerful gun placed in t m its of matériel that we will 


this wav the o'd tank ; forced to economize in order to keep 


with the 


turret. In 
re placem« nt demands. 


lifter 


kept “modern 


up to 1945. pace 


Russian heavy tanks also went One way to do this today is to 


through a process of development end entiate between quality and refinement. 
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Preserving Our Mobility 


The Protection of Vehicles for Shipment or Storage 


Capt. Henry H. Jordan, Jr. 


Ordnance Replacement Training Center, Aberdeen Proving Ground, Md 


RESERVATION 1 of military ve product is a synthetic rubber vinyl 


hicles to prevent deterioration en plastic material pigmented for protec { icl ©” proces 


route to an overseas destination plays a tion trom the ultraviolet rays of sun 

vital rdle in the logistical support light. Applied by spraying, this ma 3. Increased “in-port” ti 

rendered our fighting forces in the held. terial produces a tough elastic film,  hicles prior to shipment 
highly resistant to abrasion. It remains 4 Dup K ot efiort 


Vehicle Not Complicated flexible in extremes of heat and cold, t vehicles shipped from depot 


t } 
During World War I there existed and initial application affords universal Ihus at the Seattle Port of 
no need for vehicle processing since protection during storage and shipment ion primary consideration wa 
vehicles were not technically com peed and econo 
plicated and there were relatively few Moisture Resistant , y 
motor vehicles in use. After the war, Resistant to the passage of moisture 
these vehicles remained with using _ it also resists attacks by oils, acids, and rt ir major railre 
units, and no storage problem existed, alkalines and w adhere to any surt 1 piece of equipn 
Che vehicle-preservation need arose which is clean and free from oil 
in World War Il. At the beginning o grease. As a sealing material it 
that war, shortages demanded direct’ sidered to be superior to those 
shipment and immediate use of ve ously emploved. 
hicles, but the end of the war vast To prevent damage, corrosion, 
fleets were on hand throughout the deterioration enroute, ports of embarka Inspector ire ifhxed 


world wherever American fighting tion have been charged with the respon sing this inspection, and the 


forces were statione | sibility ot processing equipment re rer ited e Se 
ceived at the port in an improperly 
Primary Problem 


processed condition or not previously 


The primary problem in pertecting processed by the shipping installatios 
vehicle processing methods has been While the concept of direct rail-t 
} 


the development of a material capable ship loading of military vehicles repre 


ot sealing tor an indefinite period of sents the most 
I 


Mobile Unit Used 


turret seams, exhaust pipes, and engine im a amaged or improper conditior lt the b s reyect 1 that 


time openings such as hatch-cover and lling such cargo, arrival 


compartment gril es to exclude the reps itedly frustrates the ultimat« processing airs Cal per med 
entry of water. tion of this operatior p ‘ . vehicles also 


The first method used by Army Ord routed the port where or f two 
Disadvantage © So 


nance employed nonhygroscopic tape. plishes 


However, this tape lost its adhesive However, if this conce direct t necessary work prior to loading. 
qualities after short periods of time. rail-to-ship loading were abandoned in f of maintenance and pres 
The second method consisted of over tavor ot establishing expanded facilities I hevond the capabilities o 

ru i 


spraying the tape with a sealing com at ports tor complilcte processing ) I ) in ) \ ! routed 


pound, but, while better than the first every vehicle prior to overseas shipmen I I pt shoy upon 
method, periodic reprocessing of ve the following disadvantages would | mmpletion of ivered hip 


hicles in long-term storage Was neces ncountered 


sary. 1. During rail shipments to the port, 
The next method adopted by Ord non processed chicles would be ex 
] 


nance employed aluminum foil and tremely vult le to deterioration at 
bituminous mastic. pilferage, and the number of vehicles nsure that equipment 

Striving for a better sealing material, delayed at the port for repairs as a ultimate destination overs 
re would increase l mediate tactica use t t term 


Ordnance research and testing produced — result of such dama 


“Coating, strippable, adhering.” This considerably. strategic storage 
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Fig. 1. Allovs saved in the tank-automotive program Fig. 2. Alloys saved in the weapons program 


Conservation in Army Ordnance 


A Continuing Program To Husband Our National Resources 


J. E. Walker 


Research and Material: Branch, Research and De- 


velopment Division, Office of the Chief of Ordnance 


N conservation it is probably This latter form of conservation has 
in other work that the what is conservation in the minds of I proved to 


more gra must exist. For example, just 
true than in be a popular one during 
results ot the past must be caretully people concerned with the production t pr sent so<alled periods ot nor 
most necessary of military matériel? valey, and supporters and those who 


ibor in this field do so with many 
Several Meanings handicaps. Perhaps the following quo 


has a very tation from an address by Thomas 


evaluated. This step is 
to avoid previ 
more importan 
the store of prior This word “conservation 
This knowledge ll is a guide reneral meaning, and it also has what Spooner, conservation 
ved a “war” and a “peace’ fense Production Administration, be 


annual convention oO man 


specialist, De 


for the problem t ai is well as a 
record ot Yoo Ice that have } ni nm peacetime we ire most 
withered on the e during the vears it in connection with vel it engineers, New York City, 
of plenty wh ve have associated lands, rivers, and other irch 17, 1951, Itllustrates a portion 
with the uou milar iral resources. This type of | of the difficulty 

has many advocates and 


First Step ron ) ment organizations which 
a wise and con \s we approach a state of all-out 
wbilization it is high time that this 


Consider Conservation 


The first step I tne ev uation ol prosecute 
past work is to re yan “esti On the other hand, biliz g 
mate of the situation” for the new job — the “vy meaning primarily concerns nost wastelul people ot ours give more 
in hand. One such aspect is the atmos ition of our critical materials serious attention to conservation. In this 


1 1 ! ] 
rvation pro \ 1 ir predominantly the metals nee, trugality is not 


pher 1 which i conse 
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hig considered as a virtue, nor ts it military simply because it is the mili quently require a revolutionary 


} 


largely practiced, and as individuals we tary, and therefore the use of any ma In practice and in some cases 


resent it when we are told that we can terial is justihed on this basis alone, new tacilities. Admuration ot th 
no longer continue our spendthritt without consideration of the actual end = quo is a formidable barrier to 
habits ! We now tind ourselves 
maditions, when our is surprising how n i phase of conservation with 
the demand hought is brought { in situation of undertones o 
ind prohibit decisions. One ts «¢ 1 | ‘ cin The high leve 
materials to vitt Why shou try to conserve, roduct combined wut 
d who wi use Ul ri s scale « lan econo \ 
or, “What is more imp weap prec nied drain on 
or washing machi 
These are sympt 


process which does Unique Problem 


Complicated Problem the prime mission of n i ry 1s Never betore have we |! 


In this stat ent Mr. Spooner accuses to protect the civil " nom not m similar to that encounte 
all fairness it weaken il fantastic use of critical materials tor 
the military Thirdly, it is not show ngin with it 


rtiion ot the 


S unique nit ) \ mcon it this connect 


nents 1 T uidin Ci » note that 


Not Materia's Expert 
Fourthly, the ilitary 
cerned with air 
ditheult } emain ‘ ‘ not a materials expert and u ! without using 
important c ! n c | terials-cnyineering profession >I \ inv new or critk 
that it is not as yet fully u r ] ite 
into the muilitary-desigs ! 10 However, because 
Fitthly, currer nm t ordnance productior 
terials are well I 
eXtensive existing 


other hand, 
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As the program unfolded, the follow 


It is at this stage of the game that 
were 


recoy 


nized. First, and perhaps the most dit 


we find that we are competing in a_ ing subdivisions of effort 


limited materials market, and our bar 
conservation; that 


gaining power has a relatively short ficult job, is to “sell 


“lever arm’; that is, air power presents bat previous thinking which 


its huge requirements which, in turn, resulted in a somewhat generous us 


sharpens the competition between the materials and instill a desire 


other services for the remaining ma ‘ iaterials as a much more u 


terials. portant tactor than has heretotore been 


Insufficient Materials ee 


As an illustration of the seriousness the prerequisites of a 


of the situation, it has been repeated! lesign and manufacturing procedures 


stated that there is an insufhicient sup I fective, this effort of selling the 


ply of certain critical materials, con idea must reach the man who is in pe 


world production, ition t | le conserving. 


thought, the 


sidering the entire 


| 


to fulfill proposed programs. There with this 


efforts have been directed at the 
The de 


d-item specification author 


tore something must be done to enable 


us to reach our objectives with what 1 manutacturing arsenals 


we have available 


There are many suggested remedies ity 1 in the arsenals, and for 


for these serious material-shortage prob production it is there 


lems, but by far the most promising is fore 1 ) irn to them tor 


what we choose to call “conservation.” 


This is 
terms means to use every 


material to its fullest advantage in every 


a choice that in rather simple 
, Primary Efforts 


ounce oO 


iry efforts were directed at 


cquainted with the respons 


single application, taku fu cogni 
ind supplying them with 


T he sC 


zance of the relat 


materials. and guidance. 


There is every 1 ! \ é Ii wel t as a foundation on 


is just good materials engineering o hich build a constructive progran 
good appreciation « | soon discovered that the 


omy. information was not the 


It seems ay priate at point to | hic imulated action, simply 


introduce one not consider the unique 


eration It mu ri if mi ] miuiuitary tuations and thus did not 


all trmes that mi rv < rvauion suppl rial on which 
be based 


most important 


considered, 1s 


This 1s 


ers 
whi h 


but one 


j 


1dends 


Trying Difficulty 


conse! 
Ot all the difhcr 


ntioned, some of which are 


surmounted this 
trying because tl I a 3 the generous use of critical materials in 
pressure groups constantly bombard the past, the lack of expert materials 
knowledge by the 


1 rh 


Sales . put 1 my one, al t pre 


working 
1 nul 


uling contused | 


people with designer 


lic knowledge of the entire situatior 
] | 
ve 


gram be based } hrm foundati Again, this is a problem to be s 
lor mobilization 1 tinal 1¢ Pp n by the Rese arch and 
eral hurly-burly Materials Branch, Office, Chief of Ord 
centralizing the program and 


With the 
| 


guideposts, the Ordnance program was i 


irsenals and the 


foregoing considerations as 


pointing out facts, philosophy, an 


intensified about a year ago and has _ information which will be of assistance 


been gathering momentum ever since. in their efforts. 


The main mechanism to make the 
ibove possible is the fostering and rex 
ognition of the materials-engineering 
roups throughout the various arsen ils. 
Fortunately there are some bright spots 


where the successtul 


this program 


gration of materials and design 


is nearing completion 


Difficult Matter 


The story would not be complet 


without mentioning the fact that the 
establishment of a materials-engineer 


when 


yroup not an easy matter 


difculty the Gov 

y engineers, 

ecedented shortage 

etal 

ntioniny that the 
ISSISLANCE peration ol 

in industry has proved to be very 

nservaiion program. 

ifactur 


large mar 


materials-enyineering 


scarce 
und most willing 
nauiot on new 
to the arsena 
advisory committees 
ction with production 
of the fine industry 
boron-steel program. The 
in collaboration with 
the wron ster 
new users ha 
amount ol 
cle possible 


1dopuion «¢ these steel 


Worth-While Savings 


Chis progran continue to su 


in many 


Steels to the very 


\s a result of this program it has 


possible some very 


while sav lerro-alioving 
molybdenun 


nents (nickel and 


h are discussed later in this article. 
One other phase, somewhat related 
to the preceding materials-engineering 
onsiderations, is the fostering of 
servation consciousness Tor the de 
already under w 


ment projects 


the initiation of projects, the p 


purpose of which is conservation. 
There is also the likelihood that some 
should be 


projects expanded or fre 


directed to include conservation phases. 
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A striking example in this connection 


is the rotating-band the 
Franklin Institute and Frankford Arse 


nal. 


program at 


Band Materials 


One phase of this project was to 


study and develop more effective band 
materials and methods of application 
The 


copper-base 


regular gilding metal and other 


alloys, as well 


were explored. 


| 
as plastics, 


As the program proceeded, the possi 
bilities of applying the gilding metal 
by welding methods looked most prom 
ising. But at this stage of the work the 


copper shortage entered the picture. 


would be necessary in the event 


This 


conservation development be 


the new bands prove acceptable. 


is a truc 


cause the potential copper savings are 


tremendous when one considers the 


quantities of projectiles required for an 
all-out war. 
The other part of this phase of the 


work is encouraging the initiation of 


projects, the prime mission of which is 


conservation. In this field, generally 


due to the magnitude of any one under 


taking, the conservation possibilities 


develop more slowly. A few of the 


initial projects concern the following 


types of endeavor 


1. The benetits to be gained (lower 


One rather interesting progra 


been aimed at the replacement ot 


per in hand tools with either 


COM Posile 


( plastic-stee!l ) mate 


surprisingly large amount o 


consumed in these items 


Materials Not Belittled 


One other objective is ne 
material which is usec 


Dhe 


downgrading 


little a 


of another material. wor 


stitute” and 
found in the Ordnance cor 


, , 
glossary. By attaching such 


any conservation action, a sl 
doubt is cast on the end produ 


ot the alternative material 
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Fig. 5 


\ careful evaluation of the previous 


work produced the idea that if copper 
alloy bands could be applied by weld 
ing why not do the same thing with 
one of the least-critical metals, say iron, 
especially since it had been tried as a 
powdered metal 

The new shift in emphasis was prose 
cuted at a truly remarkable pace, and 
firing tests now under way show prom 
ise but have not been carried far enough 
to be conclusive. 

It must be noted that this is a radical 
departure from the conventional pres 
a change in 


sure banding, and pro 


duction facilities of great magnitude 
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Nonferrous metals saved in the weapons program 


content) by the use of boron 


Ord 


alloy 
th 1 ] 1} | u 1} 
€ special alloy Stecis used for 


nance held matériel 


Rarer Metals 
2. An investigation of the promising 


preliminary results obtained by using 


the recently publicized rarer metals 


which are claimed to make possible the 


| , 1 hile the ir 
lowering Of alloy content while the im 


portant mechanical property levels are 


maintained. 
tT tur 


2. A study of the posstbilities « 


ther extension of the use of severe 
quenching techniques (water, sprays, 


etc. ). 


Fig. 6. Nonferrous metals saved in the ammunition program 


This has a 
eflect 


most disturbing psycho 
to deter the 


dith 


logical which acts 


progress of the program. It is not 


cult to recall the disdain that was at 


tached to the word “ersatz but many 


of the things developed then are with 
us today as well-accepted products. This 
consideration 1s 


especially important 


since the prime over-all policy in mak 
ing material changes is that the satety 


and military performance characteris 
tics of Ordnance material m 
tained 

Now that the mechanism of the con 
servation program has been examined, 
the results to 


the next step is to survey 
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date. A regular reporting procedure tor nance use of nickel during this same 
oo pounds for this pro 


am). At the same time there are ind 


efforts on the 


the arsenals was started approximately period (3,800 


six months ago, but the process is not 


ar. However, difficulties cations that additional 


being ironed out, and the conservation of nickel are in order be 


considerable nickel is still being 


is accelerating quite rapidly. caus 


reporting procedure 1s one oO ised 
t other 


verv. essential phases of the pro The savings tor the 


a 
it is absolutely 


} 
elemen 


necessary to ire i1soO worth noting In the case O 


by means ot quantitatl ¢ manganese, one would possibly eX 


but this will har 


| 
nount of critical I 


| 


better showing 


aterials 
been ved—there is n r be t case because as the 


success ol ne I nic lé 1 molybdenun 


manganese 


weapons prograt 


is alwavs similar but greater 


owing again the large nicke 
be noted. This progran 
e tank-automoti 
vathering prod 
1 substantial 


ne goes on. 


Ammunition Program 


munition program, 


the ferro illoving 


rather tl f mer re not as large as in the pr 


alist 


mition of is possibility ’ ul rograms. This 


condition 1s | 
to the excellent job that w 
held during World War 


bst intiati 


ack them » pu } most important 


it that time 
“tae 


ward practice 


to sul 


nonths ot 


wunt of Manga 


resented herewith 1 iv n i 


the most important 1 n < ad the result 


yanese hot-forged stec 


certain 


groupe manganese cold-tormed st 
the classical din | | eral new programs whict 


d nonterrous 1 | nvisage the use 
" | aaa ] 
Vy nee inet I ower-alloy steels are 


, especia SINK 


nt or better of the efforts con wav and she ‘reat promise 
Within 
sions the f u presented und ) ~ nonterrous alloys in the 

Here 


that the 


cern these presents the conservation 


tank-aut 


major pr 1s as follows: tank-auto notive program again it 1s 


otive. Weapons. and ammunitio! torting to not largest s 


is in connection with one of the 


Ferrous Alloys Saved aluminum. It is 


Figure co errous g | | r to show great 


element n the tank-automotive this held because the proportion of non 


1s within this ferrous n 
proportio 
most we pons pre 
theretore similar 
| 
vehicle group is 


been 


rreatest 


element However, it has 


1vure W some savings, ind 


is expected that better r 


1d more 


| re al 


ot ch inging 


ot boron-treated steels 


Situation to 


are subjected to a materials-engineering 


study 
No. 6, 


nition program, is the brightest spot of 


The last figure, tor the ammu 


i Normally this program consumes 


yreatest amount ot nonferrous met 


ind, therefore, greater savings are 


be expected. However, a glance will 


isclose that the Savings are indeed 


pressive 


28 Million Pounds Saved 
For « ample, on i quarterly basis 
requirement for copper 


as about 17 million 


during this same period 


pounds were sa ed. 


ninum, the saving 
million pounds compares with a 
j 


nent of about 25 million pounds 


instance, a small proportion 


] 
uring techniques which 


scrap. This, too, is 


the Ordnance 
held of conserva 


im lude 


some 
projected activities 


continued, 


task ol onvincing the 


enyineers, ind other groups 


} 


conservation 1s a necessary part ol 


rhts and actions in the process 
ping 


And, 


lx the rouyg 


and producing Ordnance 


above all, every one 


hly indoctrinated with 
philosophy that military production 


planned on the conditions 


ul during full mobili 


Engineer on Team 


Secondly, d in the sense of im 


rediate results first, the establish 


the materials engineer as an 


part of the design team 


lly is the widest dissemination 


accomplishments in order to assure 


Corps receives criti 


iaterials when they are absolutely 


iW 


that the 


is proving 


country ts of concern 


the instilling of the 


dea that conservation a weapon 


' l j 
to be insheathed on 
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The Centurion Tank 


Britain’s New Combat Vehicle Is an Outstanding Weapon 


HE « 
turion 
stages ot World 
the 


volution of the British Cen 


dates trom later 


War Il. 


the shortcomings 


tank the 


Through« ul 


ol 


In 


the 


earlier stages 
Britain’s tanks had been notorious 
Hitler's Germar 
Wehrmacht had 


it had wanted 


1y for years past 


been given the money 


for experiment and trial, 
Brita 


the 


but not so in n 


Consequently, 
Sup 
th 


when war came, Ministry ot 
ply had to rush into production wi 


untried and unsound tank models. 


Unreliable 


As late 


tal 


autumn ol 


the 


1942 the 
Eighth 


and 


cruiser British 


Army were so unreliable sO 


undergunned thev had largely to 


be replaced by \r 
by the 


It 


liable \merica 


1 medium tanks 


1 then 


ecTical 
the 
that 


first Gsrant an by 


deed tortunate 
tanks 


available 


Sherman was u 


these re n with 


their 75-n to 


} 
) 


were 


bear the the Battle of Egypt 


The 


By 1943 the position had altered. 
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Lieut. Gen. H. G. Martin 


Ministry of Supply had solved at la 


its fundamental problems ot basic tank 
components—that is, of engine, ge 
After that 
build 


the 


if 
box, tracks, and suspension 
it was a simple matter 


tanks. By 


Royce “Meteor 


to 1} 


sound 1944, too, Rolls 


engine, an adaption ri 


Merlin, 
higt 


the world-tamous Rolls \ 


is 


available at last to give the power 


ratio needed. 
The Cromwell 


By 


ot Supply was 


t 
oO 10 


Ministry 


to produce in large 


the spring 34 the 
able 


numbers the reliable Britist 
From ce 
to production this tank's lead time 


ich 


first really 
11 


vedium tank, the Cromwell 


had been as mt is three to four year 








General Martin is a well-known 
British military analyst. At pres- 
ent he is military correspondent 


for the London Daily Telegraph 





but in 1944 it was still prol 
medium tank in the 


The Cromwe 


ll's 


} 


success 


wmbiy t 


world 


rs we 


design into production ma 


two 


these 
ton 


and 


years 


successor 


The 


proached this speed 


s Ww 


medium tank 


a speed of thirty miles 


Germans 


1 record 


as the (¢ 


“ ith a 


The 


rew 


t 


tt 
i 


ol 


which appeared in time to take part 


th 


second 


yx 


ireca 


j 


was 


just 


hghting 


too late 


enturion, 


to take 


Superior to German 


In reliability, 


were 


tar sup 


ounterparts 


ind 


( 


enturion 


thousand miles 


tor 


hanc 


Manteute 


Panzers 


i 


mayor 
we 
who 


the 


ording 


i} 
all 
rior 


The 


three « 


1 
will 


et 


t 


Panther 


0 erhau 


the 


vanded 


whi 


ur 


had to 


the campaign in northwest Europ. 
the ¢ 


} 


The 
a} 


the 
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major overhaul after 700-odd miles and 


the Tiger after only 36« 


Today the Centurion is the standard 


tank of the Royal Armored Corps. It 


was designed as a “capital” tank capa 


ble of doing the jobs both of a heavy 


ink and 


ot a cruiser. Its weight is 49 
British tons—the 


short l 


equivalent of 


ong 


rearlv 55 nited States tons. It 


has a crew of four and is powered by a 
Rolls Meteor I\ 1 


developing 63 
br IK¢ horsepower 


enyine 5 


Three Models Produced 
Three 


now been produced. Their range is 12¢ 
j 


road 


marks” of Centurion have 


miles or 60 miles cross country, 
and their speed is 12 to 15 miles an hour. 
marks of Centurion with im 
proved performance may be expected 


The Centurion III 


Further 


1s armed with a 
, 

20-pounder gun with an extremely high 
. : : 

muzzle velocity. Earlier marks were 

irmed with a 17-pounder gun. Coaxially 


III's 2 


machine 


nounted with the Centurion 


pounder 1s Besa 


run The 2' 


a 7.92-mmM 


)2 


pounder and the Besa ar 


stabilized, both vertically 


rutomatically 


orizontally. In addition, a tree 


is now mounted on the 


Modifications Made 
Since 1945 the Centurion has under 


rone exhaustive trials both with the 


British Army of the Rhine and in ¢ 


process 


conditions in Egypt. In_ the 


manv modifications have been made 


minor weaknesses eliminated 


that the Centurion 


It was in Korea 


first went into action. In the au 
8th Royal Irish Hus 


Kore 4 


squadrons equipped with Centurions 


tank 


tumn of 1950 the 


sars came to bringing three 


ind a reconnaissance troop equipped 


with Cromwells. Soon after, during the 


withdrawal over the Han early 


in January reconnaissance 


troop ran in lost 


ill its Cros 


Tested in Battle 


three squad 


The 
remained however, 


part in all the 


subsequent hghting on 


| hus, though 


opportunity t 


the Commonwealth front 


as vet it has had no 


prove itself against enemy tanks, the 


Centurion has now been well tested in 


battle. 


The judges of a tank are its 


best 


878 


crew. It is the considered opinion of the 


Sth Hussars that the Centurion is the 


best tank in the world, with the best 
gun, turret and sightin 


equipment, 


real Very soon they came to have com 


plete confidence in their Centurions 


Nothing could stop these tanks except 


roads too narrow for them, or dee! 


or aimost sheer, loose rock 


Centurions would climb hi 


gradient than one in one 


were able t 


accompany their infantry almost every 


steeper in 


In consequence they 


where and thus to provide that close 
reduce infantry | 


support that can osses 


usly. Arrived on crest line 
would fire 


more up, they 


ajectory 20-pounder shells, 

th pinpoint accuracy by tele 
sht, right into the ports of the 
The 


bunkers. effect was 


astatin 


A Legend 


These Cent 


rions established a leger 


was nothing they could 
j 


idolized according|y\ 


were 
nonwealth infantry. Sta 


Natic 


» study their pertorma 


the United 


Irion can stand 

wenty-six 

g out running 

ery one 
They ce 
the Centurion’s 
because its 

where 


mines. 


Five Tanks Lost... 


At the Imjin River battle where the 
Gloucestershire Regiment won a Presi 


unit citation for their gallant 


the &th 


dential 
Hussars covered the 
hdrawal of the 29th Brigade, crush 

ommunists under their tank tracks 
in savage close-quarter fighting. Here 
the 8th 


ind di 


Hussars lost five Centurions 


1 not see them again for five 


tanks had 


and 


these lost 
smoke had 


12-toot drop, embe ddin 


weeks. One of 


direction in a 


screen 


) the ground. 


... and Recovered 


The Communists had swarmed over 
bled tanks like 


disabled monkeys, 
hreaking electric light bulbs and steal 


these 


ing any movable fittings that took their 


tancy but showing little interest in the 
ammunition they re 


close by. The &th 


nechanism. The 


moved and buried 


Hussars recovered all tive of these tanks 


ind their immunition and droy them 


home. 


Another advantage of the Centurion 


its extraordinary capacity: to carry 
troops into or out of battle. Lieut. Col. 


Guy Lowther, commander of the 


Hussars, recalls how he once 


ht hity-six men out of action on 


is own tank 
Maintenance Simple 
{ ' ‘ 
laintenance 


ple. At the 


months, all passed the searchir 


end ot thirteer 
tests 
they had to undergo betore they were 


handed over to the successors of the Sth 
Hussars in Korea 
In a tarewell speech to the 8th Hus 
Maj. Gen. John O'Daniel, com 
inder of the I [ 
told them 


Eighth 


Sars, 
States (¢ orps, 
had 


ven the tops of the 


that they shown the 


Army that « 


nountains are tank country 


In their Centurions,” he said, “the 
8th 


Hussars have evolved a new type 
I 


honored and 


wartare. | am 
ratetul that 
What they 


passed on down the 


tank 


they have served in my 


taught us has 
| 


have 


corps. 


een ine 


Others Impressed 
What 


turion in action in Korea has also im 


they ha seen of the Cen 


pressed both the Canadians 


and the 
taken 


Centurions, thirty of 


Australians. Canada has already 


delivery of forty 
which are to equip its armored squad 
ron in the 27th Canadian Brigade in 


Germany. Some ot the rest have been 


delivered to the 25th Canadian Brigade 


in Korea. 


To Order 180 


Canada is likely to order 180 more 


Centurions as soon as they are avail 
ble. Hitherto the policy of the Ca 


! Army 


nadian to standardize 
its equipment with that of the United 


has been 
States Army 
The Centurion is also being issued to 
the Royal Australian Armored Corps. 
Such then is the Centurion’s record. 
The British Army no longer regards it 


They 


and on fu 


is a “capital” or all-purpose tank. 


ire content to count on Itt, 


ture versions of it, as an unsurpassed 


medium-gun tank. 
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The new jeep speeds through obstacle tests during demonstrations at Aberdeen. 





The New Jeep 


An Old Campaigner Is Redesigned 


For Greater Power, Better Riding 


F. B. Reybold 


Director, Military Relations Division, Willys-Overland Motors, In 


HE Army's new jeep, the M38Ar, 
is now in the field. It has undergone 
many tests, and, on the basis of per 


formance to date, this new and im 


proved version of the military '4-ton 
4x4 truck marks another milestone in 
the design and production of military 


vehicles 


Major Design Change 

manutacture 
Army 
They were based on suggestions 
Army and Willys-Over 


land engineers, and they amounted to a 


Specihcations for its 


were drawn up by the late in 
1950. 
made by both 

| I 
major overhauling of jeep design, the 


first since 1941 when Willys began to 
mass-produce the vehicle. 
Many of the 


jeep, and certainly all the basic ones, 


changes in the new 


were engineered on the principle of 


giving the jeep more power, and, 


among other things, better riding quali 
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ties. To be sure, power Was already om 
of the jeep’s greatest attributes and its 
riding qualities, discounting Gl jokes, 
were not bad. 

From the very beginning, weight was 
a key factor in jeep engineering. The 
\rmy’s original specifications called for 
2,160 pounds. The first Willys proto 
type models, with their 60-horsepower 
engines, exceeded this limit. But rather 
than tamper with an engine that had 
proved itself in extensive tests, Willys 
reduced the ve 


Overland engineers 


hicle’s weight, piecemeal, in other 
places. It weighed in with just seven 


ounces to spare 


Weight Added 


It will be remembered that two other 
companies made pilot models. But the 
Willys jeep took top honors in all tests, 
and it became “standard for the United 


States Army.” With mass production 


Army 


small changes be 


however, the asked that certain 


incorporated, and 
how small, 


the s changes, no 


added 


matter 
They 
ind improved air cleaner for the car 


yer 6-volt generator, a 


weight. included a new 


yuretor, a lar 


y’ isoll rw tank, a double bx W cal 


On 


Vas top, and a kit of mionecer tools 


Other Improvements 


\s trme went on, with the jeep 


acuon on the battleheld, other improve 


ments were incorporated. After the war, 


when production could be interrupted 


to do so, still other changes were 


The tires went to ¢ 


Irom 5.5 


the jeep got a bigger transmission 
tording equipment that enabled it 
under water 

By 1949 the jeep’s weight was 
horsepower 
To Willys er 
needed 
had a 
was the 4-cylinder, | 
Willys had 


station wagon 


2,625 pounds, while the 


60) remained the same 


yineers, what was was mor 


power, and they new engine 


ready It head 


Hurricane” which intro 
luced in its all-steel 
1Y4QY 

The F-head engine has large intake 
valves in the head and exhaust valves 
in the block. It isa type of engine con 
that remarkable 


power per cubic inch, It is also notable 


struction produces 
tor its sturdiness and economy of opera 
tion. 

The F-head engine is not new in the 
automobile industry, but its real virtues 
were discovered only a few years ago 


by the Rolls-Rovee people Today both 


Rolls and Bentley engines, Europe's 


finest, are of the F-head type 


New Engine 


The new Willys engine, with its r 
ing of 72 horsepower, became the an 
swer to “more 


With = the 


weight of the 


power for the jeep 


new engine, the over-all 


vehicle could be raised 


even further to incorporate other im 


provements, so great was the ratio of 
extra power. The new jeep now weighs 
In at 2,675 pounds 
To achic e the desire | impr vement 
qualities, rated important as 
Army and Willys engi 


neers saw the answer in longer springs 


rue tactor, 


with shock 
The 


longer springs required a longer frame 


yreater deflection and in 


absorbers of full displacement 


but this was considered desirable, too, 


since it would allow for making other 


C hange s and improveme nts. 


Let’s consider the new jeep as it 
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comes off the assembly line today. The 
hood has been slightly raised to accom 
modate the bigger, more powerful en 
gine, but other changes in the vehicle's 
superstructure made this possible with 
out raising the over-all silhouette. A 
larger 17 galle nm) gas tank has give 
the jeep a greater cruising range It 
go two-thirds farther with 20 pet 


nore po mn 1 more than 


Smoother Lines 


Smoother exterior 
the jeep greater freedor 
ing obstructions that mig 
growth or ot 
reason, the bask 
and ax, were 
es ol! the vehicle 
now attached to the un 
derside h ngine hood, while th 
ix rides on the rear side panel just over 
the rear whee 
Gone is the tamiliar bend of th 
jeep'’s body at the front seat The result 


is a wider windshield and increased 


, , 
driver visibilitv. This body change also 


brought about an improved fitting o 


tops or enclosures ft ie vehicle. Either 


hinging 
yustments 

creased $12 

sible the use 

trosters, Windshiel 
erated either 1 vechant 
trom both the irl 


seats. 


Booster Batteries 


The new yeep Is cng 


and operate in temy 


| 


from 125 degrees above degrees 


below zero necessary, booster bat 


teries can be uttached by means of at 
outlet on the right side of the bod 
The 24 olt electrical system carries twe 
batteries which are housed in the 

ist below the windshield 

The radio suppression systen 


new jeep has a trequet 
130 kilocycles to 

it will not intertere 
munications OF with ele 


such as radar, sonar, or 


ng equip nt 
\ wider body 


has greatly benet 
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The high degree of interchangeability 
“The new jeep te enginsered to of parts, not only with other jeeps but 
rd ‘ 
start and operate in tempera- 
. s 25 . , 
tures ranging from 125 degrees been maintained in the new model. 
above to 65 degrees below zero . 
at seeenshiet Emaaiae: Mebideiien Maintenance features also have been 
can be attached by means of an added. The hood is now hinged so it 
outlet on the right side of the ' readily removed. The front grille 
body. The 24-volt electrical sys- 
tem carries two batteries which , 
are housed in the cowl just be- type wiring and el il components 
low the windshield.” 


ilso with other military vehicles, has 


opens forward, quick-disconnect 


allow the speedy il of the entire 





, , 
Ine and its component parts: radia 





partment ¢ th new jeep, whi 


provided more room in both front 


I 
hoses, bell housing, clutch, trans 


ission, transier case, generator, ana 


1] rt | nen with t ] 1 
rter. wo men without special train 


lone } | > I 
longer body 139 Inches over all) 


the whole job in thirteen 
Bigger seat cush 


postwar models at the postwar model, the new je« 


capacity in the rear waterproof ignition systen 


n this « attachn 
lus still m 


radio 


the new shock 


arger, longer tront : 
} Notable Achievement 

ther have g ven the ve 
improved riding qualities By any standards the new jeep is 


r col 


nd_ stability. notable achievement and a maj 
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4-A lathe gets A-1 precision with 
TIMKEN’ bearings 


HIS Warner & Swasey 4-A turret 

lathe hogs off tough metal in a 
hurry, yet provides the high precision 
demanded for today's close-tolerance 
parts. Warner & Swasey engineers 
assure both precision and ruggedness 
by mounting the spindle and 12-speed 
gear train on Timken® tapered roller 
bearings. 

Whether you're using a one-inch 
drill or making a 28” turning cut, 
Timken bearings maintain spindle 
precision and accurate gear mesh day 
in and day out. They are tapered in 
construction to take radial, thrust 


and combination loads. Line 
contact between rollers and races 
provides maximum capacity. Shafts 
are held in rigid alignment. Gear 
mesh is smoother, more accurate. 
Shaft wear is eliminated, gear wear 
reduced. 


True rolling motion and an incred- 
ibly smooth surface finish combine 
to make Timken bearings practically 
friction-free. They’re made from 
Timken fine alloy steel—finest steel 
ever developed for tapered roller 
bearings—and rollers and races are 
case-hardened for hard, wear-resist- 


TIMKEN | 


TRADE-MARK REG. U. S. PAT. OFF 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL (> NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL 


J) AND THRUST —-)— LOADS OR ANY COMBINATION —@)- 
I 


ant surfaces and tough, shock-resist- 


ant cores. 


No other bearing can offer you all 
the advantages of Timken bearings 
Be sure to use them on the machine 
tools you build or buy. And look for 
the trade-mark “Timken” stamped 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio 
Canadian plant: St. Thomas, Ontario, 
Cable address: ““TIMROSCO”,. 


This symbol on a product means 
sts Dearimegs are the best 


GREATER LOAD AREA 


Because the load is carried on 
the /ime of contact between 
rollers and races, Timken bear 
ings carry greater loads, hold 
shafts in line, wear longer 
The Timken Roller Bearing 
Company is the acknowledged 
leader in: 1. advanced desigr 
2. precision manufacturing; 4 
rigid quality control; 4. special 
analysis steels 
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Air Strike ....Submarine Style 


Guided missiles launched from submarines promise 
to be major offensive weapons in case of war. A mis- 
sile of this type travels to its distant destination 
under unerring electronic orders. The brain center for 
such missiles will be typical of the electronic systems 
developed and manufactured by Arma Corporation. 

In close collaboration with the Armed Forces 
since 1918, and more recently with the Atomic 


Energy Commission, Arma has contributed much 


in basic research, design, development and manu- 
facture to the advancement of electronic and electro- 
mechanical weapon control, navigation, and other 
precision remote control systems. There is every 
reason to believe that engineering background and 
techniques—first used successfully in these devices 
—will see widespread industrial applications. Arma 
Corporation, Brooklyn, N. Y.; Mineola, N. Y. 


Subsidiary of American Bosch Corporation, 





